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lNTRODUCTION

An attempt has be-en made, not to exhaust the

current literature on the subject of Peptic Ulcer,
truly a Herculean task, but to "sift the kernal from
the chaff" and so present only the significant
factors of this disease.

The Author.

ETIOLOOY

The cause of peptic ulcer has been under dispute
since the disease was first clearly described by Cruveillier in 1829.

Practically all investigators of the

disease are agreed however that the presence of gastric
juice, with its ability to digest devitalized tissue,
is of the foremost importance since ulcer practically
never occurs in the entire absence of juice.

It is

also granted that, for this digestion to take place,
there must exist in the beginning an area of lowered
resistance; but as to what brings about this lowering
of resistance, there is much dispute.

It is the aim

of this thesis to bring out in a few words some of tre
popular theories which exist as to the causation of the
primary area and location of the ulcer and the ideas
governing the continuation of these ulcers.
Chemical factor.
Whatever may be the cause or causes of peptic ulcer,
(Darling-38) and however important or unimportant the
relationship of hydrochloric acid to their production,
it would appear to be of the greatest significance that
these ulcers occur chiefly in that portion of the alimentary tract which, although secreting an alkaline
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juice may be habitually exposed to acid chyme.

For

peptic ulcer, whether duodenal, gastric or jeju.nal,
occurs only i n those portions of the alimentary tract
to which hydrochloric acid has access, and no evidence
has yet been produced to show that such a lesion may
arise in a stomach with gastric anacidity.

The degree

of acidity and the amount of acid to which the ulcerbearing area is subjected depend not only on an acidproducing mechanism, but also on an alkali-producing
mechanism.

In other words, neutralization unsecured

by food is effected by this second mechanism, which
comprises, in order of relative importance, three secreti 0ns, the intestinal secretion, including that of the
pyloric nucosa, the pancreatic juice, and the bile.
Gastric juice in the opinion of Darling ( 38) will not
digest healthy gastric mucosa, and it is only when the
vitality of an area of mucous membrane has been sufficiently impaired, by the action of bacterial toxins or
otherwise, that digestion can occur and lead to the t·ormation of a superficial erosion, which may ultimately
develop into

a typical gastric or duodenal ulcer.

Dible (42) agrees with these foregoing conclusions,
maintaining that there is some primary factor which is
responsible for the ulcer formation and the gastric
acidity is an important secondary factor in maintaining
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the lesion.

Lahey (81) is confirmed in his beliefs

that the persistence of ulcer and the two factors so
unalterably associated with it, pylorospasm and hyperacidity, are related to the persistence of high gastric
acids.

Karsner (77) states that it is now well known

that pe ptic ulcer is not accompanied by a constant alteration of the acidity of the gastric juice.

Never-

theless, it is conceivable that at the time of origin
of the ulcer there may have been a significant change
of acidity.

Small islands of intestinal mucosa are

occasionally found in the stomach and it is well known
that intestinal mucosa is more predisposed to ulceration
by hyperacidity but the incide nce of these heteroto~ic
inclusions is probably nn.ich less than that of peptic
ulcer.
Clinically it is believed that stasis of gastric
contents is important in producing chronicity of the
ulcer, and th is is supported by the experiments of
Bolton, Friedman, Ivy and of others.

Bolton considers

that this is due to the general irritatibility of the
gastric contents. Sweet and his collaborators take the
view that the traction of hyperperistaltic muscle on
the margins of the ulcer delays healing.

Hyperacidity

might dispose to persistence of the ulcer by stimulating
peristalsis, but hpyerperistalsis can occur in partial
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obstruction without hyperacidity.

Thus although hyper-

acidity may play a part in some instances , ·it is not
a necessary feature in the persistence of peptic ulcer.
Acidity is probabLy the most essential factor in the
causation of ulcer according to Deaver and Burden (41)
and any focal infection in the abdomen may prepar~ t he
soil for the destructive action of the acid.

They

believe, as do almost all other investigators , that
peritoneal irritation causing spasm of the pyl ~rus
is accompanied by gastric hypersecretion, favoring the
develo pment of ulcer, and thus accounting for the fact
that diseases of the appendix or gall bladder are often
associat ed with peptic ulcer.

Rowlette (111) states

that acidity is necessary for the ulcer as a stimulus
for the secreted pepsin and that ulcers are never found
in an alkaline medium.

In order that peptic ulcers of

the esophagus occur, the cardia must remain patent so
t hat the regurgitated acid gastric secr etion may continue its corrosive action upon t he diseased area in
the mucous roombrane of t:-he esophagus.

Other contrib-

uting f'actors associated with the hyperacidi~ are
local diseases of the blood vessels, nervous disturbances,
and trauma. (Friedenwald, Feldman and Zinn--57).
Nutritional factor.
There are many workers who contend that a generl
poor nutrition, especially anemia, is of primary importance, a..~d they cite the great increase in u~ er which
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followed upon the food blockade of the central powers
duri..-rig the first world war.

It is of interest in this

connection to note that Chamberlin and Perkin (28)
made studies on the amount of ascorbic acid or vitamin
C in the blood of normal and ulcer patients.

They found

that the average level of vitamin C in the blood and
urine of ulcer patients was appreciably less than that
of normal individuals.

The fact that the patients with

peptic ulcer were confined to bed while the normal group
were engaged in their usual activities may be an influencing factor in these results.

Also they found that

administration of large doses of Vitamin C did not
effect the course of the ulcer patients.

Cox (34)

reported that a higher percentage of ulcer patients
were reported with an A-avitaminosis.

Narasimha (101)

observed that the diet of the labourer who is the
common victim of ulcer in South India, is lacking in
the esse~tial vitamins A and B. Biochemical studies made
in regard to avitaminosis B have shown beyond doubt
that diminished oxygen intake was entirely due to
lack of vitamin Bin the tissue.

Hence it was conclud-

ed that vitamin B was needed for the oxidative removal
of lactic acid and by experimental studies on a large
group of cases, deduction was quite evident that a
large percentage of the South Indian's ulcer patients
were suffering from avitaminosis B also. Harris (64)
agrees that excessive carbohydrates and lack of vitamins
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in the diet also contribute and rra.y explain many of the
recurrences of ulcer.

Henderson (68) has shown an

astonishingl y high incidence of gastr"ic ulcer in infants
who have some constitutional disease.
Mechanical factor.
Darling (38) and Maes (85) as well as many other
investigators, recognize mechanical and traumatic irritations as etiological factors.

One of the most imporO

tant functions of the stomach is the protection of the
small intestine from mechanical, thermal and chemical
irritation.

The present day practice of bolting imcom-

pletely masticated food and zealously imbibing spirits
and cocktails whilst fasting, must necessarily subject
the mucous membrane of this viscus to repeated mechanical
and chemical onslaughts.

Similarly, the ingestion of

an excess of indigestiible raw vegetable matter in the
mistaked idea t hat plenty of roughage is good for health
will have an identical effect.

Shore (119) emphasizes

that direct injury to the gastric mucosa and underlying
vessels, and the effect of nerwus influence (Wellbrock132) must be kept in mind as possible causes.
Vascular factorL
The vascular theory of ulcer formation has been
accepted by numerous workers.

Darling (38) states that

the minute multiple hemorrhagic erosions involving the
gastric nucosa which are frequently found at autopsy
when vomiting has preceded death, are clearly of vascular origin and appear to be expl icable on the assumption
that gastric contractions cause a constriction of the
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of the arteries and veins a s they pass through the
musculature.

Although these lesions occur mainly in the

body of the stomach, larger and deeper isolated erosions
are occasionally met with along the gastric pathway,
the common site of peptic ulceration.

All vascular

erosions, however, are not necessarily due to obliteration of the blood supply by external agencies.

The

majority of chronic ulcers, states Darling (38) occur
at an age when severe vascular disease may be disregarded, and, although a pronounced endarteritis is commonly
found in the vessels of the ulcer's base, this lesion
must be regarded as secondary.
proven to play a prominent part.

Embolism has not been
There may be some

evidence (Snorf-122) that vascular produced uihcers
may be on the basis of a spasm of the gastric vessels
but this is not probable because of the transitory
nature of the s pasm.

Karsner (77) explains that al though

the conical shape of the ulcer suggests an infarction,
the

SailE

form might be due to greater destruction of

the mucosa and submucosa than of the mor e resistant deeper coats.

Vascular occlusions might be due to spasm,

to endarteritis, to thrombosis, to bland embolism, or
to septic embolism.

He goes on to say that infarction

is rare, and when it does occur is usually massive and
occurs only when additional vascular lesion reduces the
norrw.lly ridh anastomosis leading t o an infective embolism as an abscess rather than an infarct.
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Bacterial factor 1
The bacterial theory has many supporters among
which are Darling (38), Karsner (77), and Duffy (44).
Rosenow (110) of the Mayo clinic has experimented with
a nonhaemolytic streptococcus and his experiments have
been declared to furnish a strong support to the theory
that there is a close relationship between peptic ulcer
and septic foci, more especially those located in the
tonsils, nasal sinuses and apices of the teeth.

It is

logical to assume that such foci may be a source of an
intermittent bacteriaemia, and that micro-organisms may
be transported by the blood stream to, amongst other
places, the gastroduodenal mucosa; but there is absolutely no proof that such an invasion will produce
more than a temporary lesion.

As far as the infective

theory is concerned, one may accept a bacterial origin
for a certain proportion of acute ulcers; but with
regard to chronic ulcer, all the evidence is against
the view that it originates from persistent action of
micro-organisms.

Matteuci (89) adheres very stronglt to

the view that dental caries is very important in the
etiology of peptic ulcer arrl more attention should be
paid to this factor in the treatment of the disease.
NeuroIJ1!!§£ular factors.
Karsner (77) points out the possibilities that
spasm of muscularis rnucosae or of arteries, or both
might cause ischemia and consequent ulcer.

The prin-
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ciple of spasm cannot be conclusively taken in view of
the unlikelihood of infarct as was pointed out previously in discussing vascular lesions.

Spasm may be due to

acute neuritis of the stomach wall but it is probably
more often secondary than primary.

Karsner (77) states

that atrophy of g~nglion cells and gliosis in the sympathetic system of four ulcer patient s was found by
Mog ilnitzkie but there were no controls and the observation is of questionable value.

Ligation and section

of the splanchnic nerves is followed by gastric ulcer
according to Karsner's (77) report on Durante's work.
The relation of hypermotility to healing has been discussed previously but this is apparently an . intrinsic
mechanism enha~ced by the presence of functionating
extrinsic nerves.

Other workers hold that excessive

nervous strain and worry cause gastro-intestinal alterati ons which are in the beginning entirely functional
but which predispose to ulcer.

Most practitioners are

at least in partial agreement, for whatever other etiologic factors may obtain it is centain that the ulcer
patient is very often nerwusly and temperamentally
unbalanced--indeed many (Miller-97) recognize an ulcer
type.

CUshing (36) was confirmed in his beliefs that

ulcers resulted or could result f'rom injury or trauma
to the central nervous system foll owing operation or
with tumor growth in the cranial cavity.
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Miscellaneous factors.
That ulcer formation may be on the basis of gastritis is discus~cd by Robertson (109) who says that
the most frequent lesion of the gastric mucosa is capillary hemorrhage which results in necrosis and ulcer
formation.

Although most of these ulcers result in

complete restitution and are without recognizable
clinical phenomena, some are sufficiently severe to
leave residual lesions even when the outer epithelial
lining is restored and the ulcer as such disappears.
These residual lesions are collections of lymphocytes,
irregular thickening, and fibrosis of the muscularis
mucosae, atrophy of the specialized gastric cells and
more or less hyperplasia of the mucous glandular cells
with varying degrees of disorganization of the mucous
glands.

Hyperplasia of these mucous glands may have sme

relation to the development of carcinoma..

Some ulcers

persist for unknown reasons and become chronic.

Rob-

ertson (109) also suggests that lack of mucus may be
one factor in delaying the healing of gastric ulcers,
and furthermore that mucous production itself may in
some manner be under cerebral control.

Robertson (109)

believes that residual lesions of ulcerative gastritis
are the most frequent pathologic changes seen in the
stomach wall; caused by indiscretions in diet, smoking,
drinking of alcohol; and aggravated when withheld from
healing by the hypersecretion of gastric juice.

Gray (62)
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and Harris (64) supfort the view that tobacco and alcohol are forerunners and etiological agents in the
production of ulcer of the stomach.
Gay (60) has interestingly reviewed his concept
in which he shows that allergy may be the cause or one
of the causes in the formation of gastric lesions.
Monsarrat (98) talces the stand that chronic gastrcic
and duodenal ulceration is not caused by alterations in
the chemistry of the gastric secretions.

The evidence

available is pointed out by him as an alteration in the
gastric rhythm being the primary morbid condition, which
when persistent leads to the development of ulceration.
He states also that the site of maximum wear and tear
by gastric contents whose normal neutralization has been
interfered with by the altered gastric rhythm is the most
frequent site of ulceration • . The gastric secretions,
innocuous to the stomach wall under normal conditions,
cause irritation and eventual ulceration, when the gastric rhythm is altered.

Trophic changes may also pre-

pare the way for this action.

Monsarrat (98) also

believes that the f\mdamental condition on which these
morbid changes in gastric motility and rhythm depend is
doubtless a disorder of gastric innervation, which may
have its origin in toxid influences, or psychic influences,
or in reflex influences from diseases elsewhere.

He

does say that the innervation of the stomach is not,
however~ so completely analysed as to make it possible
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to say whether these influences bear on an autonomic

gastric system or whether t hey aff ect the stomach b y
way of' the vagus or sympathetic.
Experimental data.
Experimental evidence by Morton (100-lOOa) suggests
that the withdrawal of' alkaline juices from the region
of' the pylorus by surg ical duodenal drainage induced the
formation of' ulcer and accounted for its cbronicity.
Saunders (114) states that this is the only method by
which ulcers have been produced comparable to those
f'ound in man.

Experimental work by Saunders (114)

showed that a specific streptococcus was isolated from
nineteen resected peptic ulcers from various portions
of' the tract.

Its agglutinogen ic and antigenic identity

with similar strains producing ulcers of mucous membrane
and skin has been demonstrated, and likewise its nonidentity with strains from foci of infection and appendicitis and cholecystitis has been shown.

Hartman (65)

has produced ulcers experimentally by alteration of'
specific nervous function, mechanical and chemical injury to the wall, and attac k by bacteria in the blood
stream.

Jordon (75) states that t he results of Ivy's

work show that in animals the factors of mechanical

manipulation and chemical irritation are the two chief
causative agents in the production of' ulcer.

Jordon (75)

also states that the chief chemical agent is hydrochloric
acid, and the theory of' neurogenic cause can easily fit
in with both the acid and musculature theories.

A chronic

peptic ulcer is therefore produced as an end result of
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repeatedly s pastic muscle contraction in the stomac~,
which, in turn is associated with hi gh secretion of
hydrochloric acid, and both of whic h may be caused by
increased nervous tension.

Lahey (81) regards exper-

imental data inconclusive because t he variety of methods
by which it may be produced in animals and the fact that
animal ulcers are not characterized by the same features
as intractability as are human ulcers.

The opposite

view is taken by Mann (86 and 86a) who states that the
experimentally produced ulcer, by eliminating thesecretions pouring into the duodenum by transplantation
of the common bile-duct and pancreatic ducts, is grossly
and microscopically similar to the lesion as seen in
man.

The site of formation of the lesion is ver y con-

stant.

These ulcers always are found just distal to

the point of emergence and in the d irect pathway of the
gastric conte nt.

Usually only one ulcer occurs, but

sometimes a contact ulcer is present and rarely three
ulcers are found.

The ulcer u sual l y develo ps rapidly

and from the time of the first visible signs of mucosa!
injury to the time a well-formed l e sion has develo ped
may be but a day or so.
markedly indurated.

The base of the ulcer is usually

After being fully f ormed the lesion

will persist for months unchanged but will heal ver y
rapidly if f ully protected from contact with the gastric
co ntent.

It will also heal slowly if partially protected
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from contact with the gastric juice.

Schupbach (116)

states that thus far it has not yet been possible to
produce a real chronic gastric ulcer, let alone the
ulcer disease in anima.l experiment- s.

He says that the

ulcers produced were of an accidental nature.

Kauffmann,

according to Schupbach, produced ulcers in animals by
quartz lamp irradiations and attributes them to the elimination of toxic protein waste.

Ulcers originating

on the basis of a disease or injury of the central nervous system, meningitis, tabes or cerebellar operations
as as Schupbach says, traumatic and hence, occasional
ulcers.

In conclusion, when deal i ng with the etiology of
peptic ulcer it is necessary to distinguish between the
reason why an ulcer develo ps at all and why it becomes
chronic.

One is forcect to regard the birt h of a pe r tic

ulcer as the result of two processes; first, the initial
destruction of an area of mucous membrane, by trauma,
vascular disturbance or the action of bacteria; secondly,
the action of Lhe acid secretion on this area of deviealized mucosa, resulting in the development of an acute
or subacuLe ulcer.

Of these two processes, the second

is probably 1:-ar the more important, which is fortunate,
for an abnormality of the gastric juice can be corrected
and controlled to a cer~ain extent.
SUnmary.
IIi summary, it may be said that pathologically

peptic ulcer is a~ inflammatory lesion so situated that
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gastric juice probably emphasizes the destruction of
tissue.

That the inflammation is primary is suggested

but not proven.

Various predisposing causes seem to

be operative in the patients, but these are not conclusively established.

The direct exciting cause of

the ulcer depends on a variety of factors, none of which
can be said to operate in all cases.

Probably several

of these factors are coincidentally in evidence. Thus,
there must be considered especially hyperacidity, stasis
of neuromuscular or obstructive origin, the irritative
an::1 trauma.tic influence of gastric contents, and the
traction of muscle about the ulcer.
The clinical, pathologic and experimental study
briefly referred to above have not resulted in a final
conclusion as to the origin of, or the reasons for persistence of, peptic ulcer.

The nature of the lesion

has been clarified by the study of f'resh material removed by operation; while the inaccessibility of the
field, the abnormalities produced by rendering it accessible, the complexity of nervous and vascular supply,
the unsettled state of knowledge concerning these cretory and motor filll.ctions of the organ, the difficulty
of establishing a norm of form and function, the differences between lower animals and man--these and other
factors have led to pitfalls in investigating the condition.

The painstaking care and energy of the invest-

igators of the disease have thrown important light on
the subject and have prepared the way for further and
more :fruitful investigations.
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PATHOLOGY

The classic description of peptic ulcer is that
given by Cruveilhier in his Anatomia pathologique du
corps humain, (Boyd-24) published a hundred years ago.
"Anatomically considered, the simple chronic ulcer of
the stomach consists of a spontaneous loss of substance,
ordinarily circular, witn tne margins cut perpendicularly,
the bottom gashed and thick and of variable dimensions.
Almost always single, the ulcer is si tua·t.ed most commonly
on the sma ll curvature or upon the :rosterior wall of
~he stomach.

Sometimes it invades tne pylorus and then

it takes the form or· a circular zone; its advance is
slow and progressive, it sprea ds out on the surface, but
especially it excavates de~ply; and if helpful adhesions
do not oppose, sooner or later the stomach is perforated
and the contents are scattered throughout the peritoneal.
cavity.

The history of the cause is surr ounded in pro-

found obscurity, or rather this disease has all the
causes of a gastritis .

11

Schupbach (116) combines the experimental results
of Westphal with clinical observation and reconstructs
the ge nesis of ulcer in the following stages.

First

stage--irritative condition on a constitutional basis
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with periodic crisis-like hyperactive ~hases associated
with an unbalance of vegetative nervous equilibrium.
This stage either becomes better or leads to the second.
Second stage--erosive gastr i tis or ulcer gastritis due
to an especially i ntense crisis of hyperactivity of the
nervous stomach probably under cooperation of other
:factors such c.. s incr eased acidity.

During the third

stage, an acute ulcer :forms by circumscribed peptic
digestion o:f the mucosa, although this mechani sm is not
solved as was pointed out in the discussion on etiology.
This acute ulcer may heal and usually does, but a relapse
is alw ays impending or else the disease lapses into the
:fourth or chronic stage.

This :fourth stage is based

on the destruction of the muscularis propria--a thorn
in the :flesh, entertaining and being entertained by the

previous stages, in a vicious circle, while new acute
ulcers come and go.
The peptic ulcer (Karsner-77) is usually a single,
round or oval sometimes distinctly elongated elliptic
ulcer, situated in the posterior wall o:f the pyloric
portion o:f the stomach near the lesser curvature.
Except in the earliest stages, the ulcer is deep, may
show a "punched out" appearance, may be :funnel shaped
or "terraced", usually has somewhat elevated, :firm,
sometimes overhanging edges, and is indurated about the
base and margins.

Aschof:f and Stromeyer (Karsner-77)

emphasize the :fact that, in many o:f the terraced or con-
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ical ulcers, the edge nearer the pyloric orifice is
flattened presumably because of the rubbing of food as
it enters and passes through the pyloris.

The peritoneal

surface opposite the early ulcers o:ften shows a locul
fibrinous exudate which ultimately results in fibrous
adhesions between the stomach and the neighboring structures.
Darling (38) recognizes three types; acute, subacute
and chronic, according to the length of time that it has
been in existence.

The acute phase lasts for about two

or three weeks a.~d, except for the rare acute penetrating ulcer, the ulcerative process involves the mucosa
and

submucosa only.

In the subacute phase,

invades the muscularis mucosae.

ulceration

The ulcer is said to

be chronic in about six or seven weeks by which time
there is considerable destruction of the outer coats
of the viscus.

Darling (38) gives the distribution of

these types as follows:

The chronic is almost invar-

iably solitary and along the line of the lesser curvature, within four inches of the pylorus.

Subacute ulcers,

however are more irregular and as many as six at a
time may be present--mostly along the lesser curvature
also.

The acute ulcers may be widely scattered and num-

irous but there are two main groups, the fundal and the
pyloric.

This distinction extends further than a mere

anatomical location; for whilst the former originate as
a hemorrhage in the mucosa, the latter usually commences
as a greyish circumscribed membrane covering a saucer
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like denudation of the surface of the IIn.lcosa, and it
is from these tha t chronic ulcers are believed to originate.

Dible (42) classifies ulcers in their order of

severity as, first, those without much fibrosis where
there is little or no change in the configuration of
the stomach and little induration of the surrounding
gastric wall, even though the clinical history suggested a long duration; in the second grade of severity
come those in which there is considerable distortion of
the organ resulting :from the spread of fibrosis beyond
the stomach wall--the extent of fibrosis being variable-this type forming the condition of hourglass stomach;
thirdly we have the more extensive and chronic types
of ulcer which undergo considerable extragastric extension and involve related organs.

It is more espec-

ially in ulcer.s of this sort that the erosion of large
vessels occurs giving rise to grave and sometimes fatal
hemorrhage.

Puhl (107) states on the other hand that

duodenal ulcer has no inclination t o callous forms
which is contrary to gastric chronic ul:: er.
Microscopically, four zones cQn be recognized in
the floor of the ulcer.

Boyd (24) gives these as, first,

an inflammatory zone consisting of fibrin and polymorphonuclear leucocytes, ~econd as a zone of necrosis representing dead granulation tissue, and the third zone
consisting of living granulation tissue.

The fourth

zone is made up of scar tissue forming the ba se of the
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ulcer, extending laterally in the form of a dense
wedge, the base of which rests on the edge of the ulcer.
This extends under the intact mucous membrane and tends
to prevent approximation of the edges and healing.
Even in the mo0t chronic of ulcers, evidence of active
inflammation in the form of masses of inflamatory cells
around dilated vessels may be seen in the scar tissue.
Obliterating endarteritis often associate o with thrombosis is common in this region.

At the margin of the

ulcer there may be evidence of epithelial proliferation
and glandular tissue may be found beneath the muscularis
mucosae.

These changes are apt to be wrongly interpreted

as malignant transformation.
Experimentally it has been shown by Mann (86) and
his co-workers that the artifically produced ulcer is
grossly and microscopically similar to the lesion as
seen in man.
very constant.

The site of formation of the lesion is
Mann states that the development of

the ulcer is a continuous process, the €ssential features of which are identical in all lesions.

This applies

to the process of healing which occurs concomitantly
with the developing process.

Mann showed that the

healing does not take place unless the lesion is partially or completely protected from the gastric content.
Mann, after producing a chronic peptic ulcer, drained
the stomach by a gastro-enterostomy and found that the
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ulcer healed with remarkable rapidity.

In four days

the base was clean, and in ten days the mucosa had begun to grow in from the edges.

By the thirtieth day it

was almost impossible to find the site of the lesion.
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DIAGNOSIS

A correct diagnosis early in the disease is most
important.

Abell (1) states that it is to be determined

by an appraisal of the patient's history supplemented
by adequate labora~ory study.

In many instances, the

history of symptoms recited by the f atient corresponds

to the classica l picture : hunger vain, with food ease;
fullness, discomf'ort, and sour eructations coming after
an appreciable interval following ~he ingestion of food;
seasonal variations; hemorrhage in the shape of tarry
s~ouls or the vomiting of blood; night r ain, relieved
by milk or food; with the superve ntion of pyloric obstruction, spastic or structural, vomiting of food and
gastric secr etion.

When such a recital is obtained and

analysis of the gastric contents reveal the hyperacidity and x-ray study the constant deformity of the duodenal cap which one confidently feels to exist, one
can be sure of the diagnosis. (Boman-23)
One does not receive this typical history at all
times though and the diagnosis becomes at times almost
impassible to determine.

Gutmann and Voulpiotis (63)

insist that with a well conducted anamnesis, the judicious selection of the time for radiologic examination
and its repetition, with technically and medically per-
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feet radiograms, and the necessary experience for interpreting them, the diagnosis of ulcer ca.~ be made in
almost one hundred per cent of the cases with a mathematical certainty.

Alvarez (4) on the o~her hand agrees

that diagnosis of ulcer is difficult in puzzling cases
where there are many strange contradi ctions in the
history.

Crohn (35) states that the recital of the

clinical course of an ulcer patient varies greatly
according to the pain-sensitivity of the afflicted individual.

The hypersensitive complain of conti...~uous

symptoms; the normally sensitive allow us to plot a curve
of the ulcer activity; and the subsensitive or insensitive do not complain until it is almost too late.
Deaver (40) lists a hunger pain about 2 A.M. as
a distinguishing feature.

Finkelstein (SO) states that

only after perforation is begu.~ or the ulcers cause
hemorrhage or induration which may be felt through a
thin abdominal wall do objective symptoms appear and
it is therefore often necessary to make the diagnosis
on the history and subjective symptoms alone.
There are many authorities who affirm and many who
deny the existence of relationships between ulcer and
certain general characteristics of the person who has
it.

This is limited to a large extent to an apprecia-

tion of their association but this alone (Miller-97)
is a challenge and a stimulus to further investigation.
As th the physical characteristics of the patient with
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ulcer, Draper (Miller-97) has stated that for him who
has learned to read it, the face of man is an open bood
and he feels that the diagnosis of some visceral diseases, based on facial and on other bodily measurements
is as accurate as that based on all other available
cl inica l tests.

He describes as typical of the peptic

ulcer subject, a facial conformation that is intermediate between the narrow one with close-set eyes of
tuberculosis and the wide square one with a wide eye
zone of primary anemia; also intermediate between the
narrow face with widely spaced eyes of hypeetensive
nephritis and the rounder face with a narrower eye zone
of gall bladder disease.

He also has observed that the

ulcer patient has a more acute costal angle, a more
obtuse gonial angle, a narrower palate arch, longer
teeth, less weight in relation to height and a more
shallow chest.

Schumacher (117) agrees with these state-

ments by noting that .the frequency of diseases of the
vegetative and central nervous system in members of the
families of ulcer patients indicates that the nervous
system and the psyche play an important part in the
development of gastric disease.
Laboratory work a~d special diagnostic aids such
as the X-ray, gastroscopic examinations, stool examination, gastric analysis and phenolpthalein tests should
be mentioned.
Chemical gastric analysis (Trout-127) not only
assists in making the correct diagnosis of ulcer but it
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gives very valuable aid in directing the treatment,
whether such treatment b~ medical or surgical. Welch (131)
gives an excellent report on the use of the acid test
meal that conta ins phenol red a s an i ndicator.

It is

a good method for the clinical demonstration of effectiveness of duodenal regurgitation in r educing acidity
of the gastric contents and it demonstrates that this
reduction is partly a t tributable to dilution and partly
to neutralization.
Examination of stool specimens for the presence
or absence of occult blood demonstrating the presence
of hemorrhaging ulcers, and noting the color and consistency of these stools is a recognized and valuable
routine procedure.
Suttenfield's discussion (125) on the proposed
phenopthalein test for determini ng the presence of gastrointestinal lesion s seems to prove that the test is of
no value whatever.
Miller (97) states that one should not subject any
patient to ulcer therapy without roentgenological confirmation of the diagnosis.

At least a fluoroscopic

examination is indicated a.~d if typi cal signs are not
discovered, films should be secured.

The X-ray in

Miller's experience has given a correct diagnosis in
ninety-five per cent of the cases.

If the X-ray shows

no typical deformity, the diagnosis should be seriously
questioned and other possibilities investigated.
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Probably the earliest roentgen sign of gastric
disease according to Feldman (49) is diminished or absent peristalsis or a break in the peristaltic wave.
A small rapidly emptying stomach, located high is often
the result of a cardiac carcinoma.
the result of a gastric lesion.

Spasm is frequently

The presence of a fill-

ing defect is not necessary in order to establish the
roentgen diagnosis of a gastric lesion.
Gutman and Voulpiotis (63) describe photographic
perfection of the X-ray film as a matter of intense
contrasts, distinct contours, fine Im.1cosal folds and the
medical perfection is a matter of conrect position,
incidence, pertinence of 1 ndmarks a~d the presence of
full and semi-evacuated organs.

This two-fold perfection

is so important that, without it, it is better to trust
the clinic~! observation alone.

Further use of the X-ray

and fluoroscope is in the diagnosis of the forme fruste
perforations (Vaughn -128) in which almost immediately
or shortly after rupture occurs the hole becomes spontaneously closed.

It is also used to diagnose the pneumo-

peri toneum follov1ing frank rupture of a viscus.
A newer type of diagnostic aid is the gastroscope.
The gastroscopic appearance of gastric ulcer,(Freeman-55)
like that of the different types of chronic gastritis,
is characteristic.

Gastric ulcer occurs most frequently

along the lesser curvature or close to the lesser curvature on the anterior or posterior wall.

An ulcer
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located close to the antrum on the lesser curvature is
very easily visualized, while an ulcer near the cardia
is difficult to visualize, especially if on the posterior wall.

When an ulcer can be properly visualized---

and this can be done in nearly every case---the gastroscopic image is characteristic.

The yellow or yellowish

white base, the mucosal folds converging toward the
crater and the edema and inflamation surrounding the
crater c&n scarcely be mistaken for anything else.

A

superficial g -stric ulcer may be diagnosed gastroscopically when the diagnosis is practica lly impossible from
X-ray studies.

Not only is ga stroscopic study of va lue

in the diagnosis of ulcer but it is equally valuable in
determining the results of medical treatment.
As a summary we may conclude that the diagnosis of
peptic ulcer may be dependent upon two sets of factors-positive and negative criteria (Duffy-44).

In the case

of positive criteria, (Rivers and Dry-108) every history
should be more or less definite, food and alkali relief
of pa i n is characteristic, analysis of the gastrointestinal tract and presence of hyperacidity in the test
meal with or without the presence of blood, analysis of
the stool for the detection of decomposed blood, and
radiographic study giving a pictur e of motility, irritability, and presence or absence of a deformity from an
ulcer of the stomach or duodenum.

The sum total of these

typical findings may be termed positive criteria.

When
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the ca se is not quite as s i mple and an imperfect history of ulcer symptoms and laboratory findings m&y be
present, we depend upon a set of negative criteria to
reach a conclusion.

These inclue tests for syphilis,

blood forming organ diseases, hepatic disease, cardiorenal disease, disease of the nervous system and evidence of glandular disease.

It is very important to

eliminate the possibility of any allergic condition.
The preceding factors compose the negative criteria and
must be eliminated when the history of the ulcer is
not typical or positively confirmed by one method or
ano ~her.
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COMPLICATIONS

The important complications of peptic ulcer are:
(a) perforation, (b) hemorrhage, (c) stenosis and obstruction, (d) adhesions and (e) malignancy.
Perforation.
Some instances of perforation, the so-called
"formes f'rustes" cases in which the perforation is
promptly sealed off do not give rise to general peritonitis or even localized perigastric abscess formation, and
that heal spontaneously. (Singer and Vaughn-12O). Even
so, perforation, when recognized must be regarded as a
clear indication for immediate operation.

Most author-

aties agree (Dible-42) that perforation and hemorrhage
are commoner in the acute type of ulcer than in the chronic
type since in the chronic ulcer, the perforation is to
a large extent guarded against by adhe sions and the
chances of hemorrhage are lessened by the protective
endarterial changes which are usually developed.
Dible (42) maintains that when perforation does occur
in the chronic ulcer it is due to unusua lly active progress and is therefore most liable to appear in those
ulcers which are giving rise to active symptoms.

The

actual perforation is due to the rupture of a necrotic
patch in the base of the ulcer which may be either
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central or eccentric and produces a circular hole
situated as a rule on the anterior wall of the viscus.
Perforation of the anterior wall is about six or seven
times as common as perforation of the posterior wall.
Dible (42) also states that the stomach contents are
in most cases from a practical point of view, sterile.
Organisms are few in number and the pathogenic forms
are not frequent or virulent and as a result the peritoneal shock and peritonitis which follow upon perforation
are traumatic and chemical at their inception, and it is
only after about twelve hours that a bacterial flora
begins and an infective peritonitis sets in.

This could

explain the reason why early operation has had such good
results.

Mann (86a), in his experimental work has found

typical perforated ulcers in his animals.

He has found

that a very high percentage perforate and may pierce
another viscus such as the gall bladder, colon, or a
loop of intestine.

In some cases he has found that the

perforated ulcer shows one or two terraces, indicating
that there has been mo r e than one active onslaught in
its creation.

A few ulcers have even perforated through

the abdominai wall, producing fistulas.
Hemorrh~~
Hemorrhage, according to Karsner (77), is so
frequent as to be regarded almost as a symptom rather
than as a complication.

Dible (42) regards the acute
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type of ulcer as responsible for most of those cases
of profuse gastric hemorrhage, especially those who
are the subjects of anemia.

When hemorrhage occurs

f'rom a chronic ulcer, it is apt to be more dangerous
and intractable.

It is those chroni c patie nts in which

are found the more progressive SY@ptoms indicating an
actively progressing lesion which offer the greatest
risks both f'rom hemorrhage and f'rom perforation.

The

effect of the slow advance of an ulcerative process
upon the larger vessels in its vicinity is to set up
a process of occlusion by endarteritis and endophlebitis.
These changes, which are irritative in origin and protective in function, are common and indeed are characteristic of the histological findings in the tissues at the
base of the chronic ulcer.

Often the process is com-

pleted by thrombosis and at a later date the organization
of the thrombus, so t hat by t he time the artery is eroded
it is no longer permeable.

At times the above reaction

fails to operate, either because of the rapidi t y of the
arterial ulceration of from causes which are unknown
and relatively large and unocc luded vessels may be in@aded.
If this happens t here is a tendency for aneurism f ormation and ruptur e of it i nto the base of the ulcer.
Dible (42) argues that i n these cases ''the hemorrhage
which resul t s is apt to be particul arly intra ctable
for the reason that the artery is held in rigid sclerous
fibrous tissue and is not only incompletely severed,
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the rupture being lateral, but is also prevented from
retracting by the adhere nce of t he fibrous tissu e in
which it is embedded."

The vessels most commonly in-

volved are the right and left gastric arte r ies of t he
stomach, or the splenic artery which may be eroded by
an ulcer pe netrat ing t he posterior wall of the lesser
curvature and involvi ng the pancreas.

Mann (86a) in

h i s experimental work on animals states that rarely is
the artery involved resulting i n hemorrhage but more
usu lly the bleeding occurs from an i njured surface of
the granulation tissue in a healing lesion.

He states

that ''• •• in the healing process the base of the ulcer
is filled with a very vascular granulation tissue and
injury to this newly formed vascular bed occurs very
easily and may be f ollowed by a hemorrhage of suf f icient
magnitude and continued for a long enough time often
t o cause death."

He also g oes on to say that the fully

protected healing ulcer, t h at is, one from wh ich gastric
conte nt is complete ly excluded, has never produced a
demonstrable hemorrhage.
Obstruction.
Dible (42) states that distortion of the stomach
takes place i n ulcers of the second grade of severity-or those t hat have a considerable degree of fibrosis.
The extent of t he fibrosis is extremely variable and
cannot be correlated with any s ingle etiological factor.
It is not dependent u pon the duration of the clinical
hist ory.

It is common to find well marked fibrotic
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changes in the submucous coat in the area about the
ulcer crater, but this sclerosis may be distributed
eccentrically as a result of healing in one direction
with spread of the ulcer in another.

Actual distortion

is most usually produced by the spread of fibrosis into
the gastrohepatic omentum.

A common result of t his

fibrosis is a puckering of the stomach wall and an
approximation of the coats of the stomach on either
side of the u lcer so as to produce a decided incisur a
upon t he lesser curvature which becomes increasingly
deepened.

Dible (42) mai nta.1.ns that by t he spread of

fibrosis and edema towards the gr eater curvat ure, the
condition of hourglass stomach is br ought into be.1.ng
and is or t en assisted by spasm of t he circular rrn.iscle
f ibers r adiati ng f'rom the ~le er r egi on.
complete tne hourg lass condition.

Th is t ends to

In extreme cases the

whole neck of ~he con striction i s fibr ous and a comple te
organic stricture results.

I n less severe gr ades of

ulcer , s pasm is impor tant.

Miller (96) sta tes that ofte n--

"• •• incident to an active gastric ulcer and sometimes
to an active duodenal lesion, pylorospasm or an edematous condition of the pylorus develops and gives rise
to gastric retention with vomiting."

Miller quotes

Ravdin as ca ll ing attention to an edematous condit ion
of t h e gastr ic mucosa that is de pende nt on a low plasma
protein intake .

Such ca ses can be controlled med i cally

and should never be operated upon on the basis of sten-
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osis alone.

This constitutes a reason for delay of

operation in all t he obstructed cases until after a
trial medical reg ime, proves obstruction is permane nt
and surgica l interference is justi fied.
Malignant cha~
The frequency of this complication in g astric ulc er
has been actively debated and many diverse views have
been expressed.

Dible (42) has come to the conclusion

as a result of patholog ical, clini cal, and histological
studies that only about five or s i x per cent of carcinoma is to be attributed to ulcer.

Malignancy can and

does occur as it may occur in any chronic unheali ng
lesion and it may be anticipated with even greater frequency i n a lesion constantly exposed to infection and
the i rr itation of the gastric juice.

Even so, the num-

ber of cases in which the balance of evidence points
tom lignant disease having arisen in a chronic ulce~
is but small.

It should be emphasized in the words of

Dible, ''• ••• that the observer must not be led astray
by superficia l appearances and the mere semblence of
ulcer, which it is very obvious may occur with the
greatest readiness in the ill-r esisting tissue of a
neoplasm."

The chief problem concerns the frequency

rather than the possibility of cancerous sequellae.
Karsner (77) reports that Wilson and MacCarty showed
seventy one per cent of ulcers showed cancerous change,
Ev,,,ing only five per cent, Taylor and Miller seventeen
percent, and Moskowitz six per cent. Karsner quotes
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MacCarty as stating that all ulcers exceeding a diameter
of twentyfive millimeters might be expected to show
cancerous dege neration.

Karsner (77) himself believes

that the incidence of early cancer in peptic ulcers
does not exceed ten per cent.
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SURGICAL

TREATMENT

The old controversy as to the med i cal or surgical
treatment of peptic ulcer has largely subsided with the
recognition by both internists and surgeons that when
uncomplicated, it is a medical problem, whereas, when
complicated, it usually deserves surgical therapy.
(Miller-96)

The only importa~t exce ption to this state-

ment involves t he manageme nt of the grossly bleeding
ulcer.

Miller lists his primary ind ications for surgical

interference as perforation, obstruction and malignant
dege neration.

As mentioned before--the ''formes f'rustes

cases tha t perforate and immediate ly seal off and do
not give rise to ge ne ral peritonitis or localized perigastric abscess forma tion and heal spontaneously need
not be operated, but these ·are so rare and are diagnosed so inf'requently they can be almost discounted,
and perforation when recognized must be regarded as a
clear indicat i. on for irrunediate operation.
Boeck (22) re ports that gastric ulcera causing obstruction either at the pylorus or in the fundus, due
to an hour-glass deformity should be given a week of

11
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medical management, supportive in nature, to correct
dehydration and the tendency to alkalosis, and if the
obstruction still persists at the end of this time,
then it is most likely due to cicatrization, and not
spasm or edema, and surgery is indicated.
The treatment of hemorrhagic gastric ulcers is
generally agreed upon by both surgeons and inte r·nists
as medical from the outset, (Hartwell and Felter-66).
Boeck (22) believes that recurrences of massive hemorrhage may happen within the year , and the ulcer may have
healed only to recur and each time with massive hemorrhage, and should have surgical treatment which will
remove the ulcer .

The indications for surgery also are

a continuation of symptoms in spite of medica l management, the presence of a definite pyloric obstruc t ion,
perforation, hemorrhage in s pite of good medica l management, and in gastric ulcer , the suspicion of the associotion of malignancy with the ulcer, (Studley-124).
Lahey, (81a) has been accepted altogether too lightly
in patients with hemorrhage both on the part of the
patient and the physicia."1.

"When it is realized that

of all the patients who have come •• with a history of
one hemorrhage , the treatment in forty per cent has
failed under medical management; and of all the patie nts
who have come with a history of two hemorrhages or more,
the treatment in eighty per cent has failed under med-
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ical management, then it is clear that hemorrhage occurring during an accurate regime of ulcer management is
an indication that the ulcer is progressing and is not
being controlled by this form of treatment."

Lahey (81a)

stresses tha t there - are two t ypes of hemorrhage associated with duodenal ulcer--one which occurs perhaps in
a patient today who may bleed again possibly tonight
or tomorr ow but, in whom, hemorrhage then ceases; and
another t ype of hemorrhage i n which repeated massive
hemorrhages occur and in which unless some immediate
surgical procedure be undertaken, a fatality eventuates.
In the event that massive hemorrhages recur and
severe exsanguination takes place, Lahey advocates the
following radical procedures.

"Administer large trans-

fus i ons in both arms at one sitting, to immediately
attach the ulcer by open i ng the duodenum and pylorus,
to transfix it with silk ligatures a nd control the bleeding, and when the patient's condivion permits, to remove
the ulcerated duodenum and pylorus and do a subtotal
gastrectomy at the same time •• "

When patie nts bleed

during or after adequate med i ca l management and when
they have adhered rigidly to the regime as instituted,
it is a definite indication that medical management
is no longer successful and some form of surgical treatment must be undertaken.

Barton (12) and Dineen (43)

maintain that surgery is indicated not only in perfor-
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ations, pyloric stenosis, deformity, recurring hemorrhage, sub-acute or chronic perforations with adhesions
but an early exploration of ulcers in persons of the
cancer age who fail to respond to medic~l treatment is
urged.

Blackburne (17) also advises surgery in condition

with very high acidity and severe pain.

Means further (93)

emphasizes the fact that cases with obstruction should
not be operated until indicated by failure to respond to
atropinazation or passage of a reasonable length of time.
R. C. Brown states that old, callous saduleback ulcers
of the lesser curvature are difficult and often impossible
to heal by medical management and should be excised
when possible.
Deaver and Burden (41) work i ng on the assumption
that the ideal treatment of ulcer is the removal of the
cause which is probably an overproduction of acid
combined with failure of the control mechanism by re ason
of dysfunction of the pyloric sphincter and its interference with regurgitation of alkaline fluid f'rom the
duodenum, advises two t ypes of operat ions.

Those per-

formed for more efficient neutralization of acid, and
those whose purpose is to eliminate t he formation of
acid.

Gastro-enterostomy has been the most successful

of the former group an:l resection for abolishing the
secretion of acid.

Working also on the assumption that

restoration of duoden 1 regurgitation might solve the
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problem, excision of the anterior half of the pyloric
sphincter has been done.

Deaver and Burden (41) re por t

satisfactory results and that post-operative complications and l ~te sequelae are much less hazardous than
other operations .

The operation described above e ntails

removal of t he anterior muscular wall of t he upper du odenum to a distance of a l i ttle les s t han one-fourth of
an inch f'rom the ~ylorus as well as the mu scular wall
of the stomach to a dista~ce of one-half to three-quarters of an inch proximal to the pyloric sphincter.
When there is a small ulcer which i s favorably loc a ~~d,
the anterior half of the pyloric sphincter is removed,
while in the comparatively large ul cer it is removed
including th~ muscle, ending the operation by a gastroduodenostomy.

The rationale of thi s operation was stated

that it provides for better intermi xture of the gastric
and duodenal conte nts, and that it does away with a
gastro-duodenostomy (enterostomy), an adva...~ tage because
it does not interfere with making a subsequent gastroenterostomy s hould it be necessary l n the future.
Blahd (19) upholds t he same view as g ive n above.

He

also state s that the adherents of g astro-enterostomy
have the advantage of less immediate mortality but t hat
secondary operat _ons are often necessary after this type
of operation (gastro-enterostomy) and the resultant mortality therefore becomes at least as great.
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Blackburne (17), Bennett (14) and Bevan (16) prefer a
posterior gastro-enterostomy in the majority of cases
of ulcer at or near the pylorus with the se paration of
adhesions if present, local destruction of the ulcer
with cau tery, if accessible, and posterior gastro-enterostomy.

Emery and Monroe (47) advocate s i mple closur e

of perforation with or without gastro-enterostomy and
find tha t their patients prove no more difficult to
treat later than other patien vs with ulcers.

Selinger (118)

reports a case of recurrent marginal ulcer which recurred
almost exac t ly twenty-nine years after a g astroenterostomy had been done for a duodenal ulcer with no ulcer
symptoms in the meantime.
As far as malignant degeneration in ulcers is concerned, Lahey (81a) states that the attitude that a
duodenal ulcer may be treated medically with safety
but that a gastric ulcer should never be treated medica lly because of the danger of cancer, is quite wrong.
The author quotes Lahey, "• .all gastric lesions of an
ulcerative character except those on the greater curvature in which a question of malignancy must be differentiated, can be quite satisfac t orily separated into
those which are safely medica l and those which must be
treated surgically after a trial of medical treatment.

11

Patients in which malignancy is suspected are given
medical care and in order to permit the continuation of
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of nonoperative measures they must fulfill the following requirements: under medical regime all distress must
disappear, all occult blood must disappear from the stools,
and the defect as shown by roentgen ray must entirely
disappear.

If any one of these requirements is not

fulfilled, then it becomes obvious that the lesion must
be a malignancy or an intractable ulcer which ~hould be
immediately submitted to surgery.
Patients with duodenal ulcers (Abell-1) who have
been selected for operation have presented one or more
of four conditions:

perforat i on, repeat ed or long con-

tinuea hemorrhage, pyloric obstruction and intractable
chron i city.

Approximately eighty per cent of t h e acute

perforations of duodenal ulcers occur on the anterior
and superior walls and immediate closure is the essential
i n~.ication.

Abell (1) uses superimposed layers of Lem-

bery sutures and an omental fat graft, not only to control leakage, but in a goodly percentage to secure healing of the u lcer, as well.

The use of additional

measures such as excision or cauterization, pyloroplasty,
or gastro-enterostomy may be done with reasonable safety,
giving some assurance of permanent relief.
Perforations in which more or less successfu l efforts
at closure have been made by nature will present in
three clinical groups:

those with rather ext~nsive

epigastric peritonitis with sub-hepatic or sub-phren ic
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abscess; those with localized periton itis with rece nt
inflammatory exudate matt i ng together adjacent structures; and chronic perforations in which the inflamatorw
phenomena have disappeared, and the perforations remain
sealed by close adherence of contiguou s structures.

In the first t wo groups t ne

perforati on itself, surr -

ounded and se aled by acutely i nf lamed tissues, wi ll
neither demand attention nor peFmit surgical attack ,
the operative trea tme nt consisting, . in the first group,
of drai nage of thep..1rulent deposits, and in the second
of gastro-enter ostomy.

In the thi rd group the location

of the ulcer and the structures to whic h it is adhered
will determine the n a ture and extent of the operation.
Abell (1) also states that hemorrhage in duodenal ulcers
occurs in a bout twenty per ce nt of al l cases usually in
one of three forms; more or less constant seepage sufficient to produce anemia, single or recurring hemorrhages
of appreciable amount, as melena of hematemesis, and massive bleeding which threatens the li f e of the patient.
Abell believes tha t duode nal ulcers showing constant
seepage or recurre nt bleeding of appreciable amount in
spi nte of a ppropriate medical treatment, should be subjected to operat ion which should include the destruction
of the ulcer because in many instances there is a definite te ndency t o further bleeding.

A single massive

hemorrhage of duodenal ulcer is not regarded as an in-
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Intractable chronicity of duodenal u lcer in s pite of
appropriate medic al treatment is acce pted as a failure
of the l a tter and an i nd ication for operation.(Abell-1)
''The danger of perforation, the menace of hemorrhage,
the possibility of obstruction, and t h e conti nued discomfort produced by the chronic ulc er all afford sufficient grounds to negate the assumption that chronicity
alone i n duodenal ulcers does not justify resort to
operati on.

11

Since there is a wide variation in the degree and
character of the pathology encountered in duoden al ulcer
no s i ngle operation suff ices to me et the indication s
in all cases.
Excision of the u lcer with a portion of the pyloric sph i ncter by mea.~ s of a Finney or modified Mickulicz
pyloroplasty has been employed for u lcers situated other
t han on t he posterior wall and in which the pylorus and
duodenum could be read ily mobilized so a s to aff ord
access for the necessary ma~ipulat ions. (Abell-1)
This has pr oven a satisfacto~r operati on ; r eventi ng
pylorospasm, a f fording adequate stomach drai nage a.~d
permi tting regur g itation of duodena l conte nts i n to the
stomach f or neutralization of t he ac id .

When local

conditions ma ke the destruction of the ulcer feasible
it is advisable because it gets r i d of the ulcer avo i ding depende nce on a slow healing process a nd obviat ing
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the possibility of subsequent ble eding and perforation.
This eradication may be done after the method of Balfour
(8), cauterizing and closing the cautery wound with
Lembert sutures covering with an omental fat graft and
~hen doing a posterior gastroenterostomy.

These two

conservative procedure s, ~yloroplasty with excision of
the ulcer a nd ga stro-enterostomy witt destruction of
the ulcer, will meet the i ndications in the majority of
fuodenal ulcers. (Abell-1)

He also treats obstruction

due to duodenal ulcer with g astro-enter os tomy and mentions
that "the greater t he obstruction, t he more certain and
more compl ei:.e the r elief. ''

In multiple duodenal ulcer s

which are present in about five percent of· cases , on
the posteri or wall, di ffica lt to ge t at, aJ1d calloused
so a s t o render heal i ng difficult, Abell carri es out
resection of the duodenum and pylorus.

In his article on duodenal u lc er , Palmer (105 )
states that his most corn.,~on surgical procedure is posterior gastro-entero stomy i ndi cated by h i gh- grade stenosis or obstruction.
'-ll'=

He give s as its main objection

r1igh incidence of recurre nt jejunal lesions--fifteen

to thirtyfive per cent.

Theonetical ly he believes the

g astroduodenostomy should be more satisfactory because
the duodenum experimentally has shown itself to be more
capable of resisting the acid attack than the jejunum.
Practically, hov,ever, the re is little difference .
McVicar (92), McLaughlin (91) arid Watson (129)
themselves for the gastroenterostomy.

express

In certain
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rare cases of g astric ulcer and in certa i n cases of
recurring massive hemorrhage, Palmer (105) believe s
that one is justified in doing a ; artial g astrectomy.
He objects to it routinely even though it is the only
one g iv i ng a high i ncidence of postoper ative anacidity
because the mortality is higher, five to ten per cen t,
and the r ecurrent l e sions are very difficult to treat.
Finney and Hanhahan (51) and Gowdy (61) favor pyloroplasty and gastroe nterostomies as their operat i on s of
choice.
Trout (127) maintains that the surgeon's responsibility is to save the patient's life, and not to
unnecessarily subject him to the hazard s of radie.a l
surgery in order to prevent operations t hat might be
indicated at some futur e date and at a time when he can
stand more extensive procedures.

Trou t closis all

his perforations with purse-string and mattress sutures,
but, he adds " ••• and if the opening is very large the
placing of an omental graft as advocated by Graham is
ce:etainly i ndicated."

Trout uses no intraperitoneal

drainage .i.n these cases because the h igh acidity of
the stomach contents in the ulcer cases prevents bacterial invasion for a long period after perforation.

In his cases that are greatly contaminated, he uses
stay sutures of silver wire after closi..~g the peritoneum.

He t hen packs the incision open with antiseptic
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gauze which is removed in about a day and the incision
is closed by tightening the stay sutures.

Trout main-

tains that the mortality f'rom gross hemorrhage is
higher than it is usually considered to be.

Tbe older

the patient the greater are his cha.~ces of bleeding to
death, because his vessels are not as apt to contract
as read ily.

In cases of fiiank hemorrhage it is usually

best to wait until the hemorrhage has stopped but in
these ol~er patients, Trout advises immediate operation
with the Allen and Benedict procedure to tie the bleeding vessel before the patie nt bleeds to death.

If this

Allen and Benedict operation is u.~dertaken, a continuous
intravenous transfusion of blood or saline should be
started and regulated by the condition of the patient
during the progress of the operation.

If the patient

recovers f'rom a massive hemorrhage a~d is not making
satisfactory progress under a well planned medical treatment, Trout advises a partial gastrectomy with removal
of the ulcer area before another gross bleeding kills
him.
Repeated small hemorrhages should be taken care
of by removal of the ulcer-bearing area, either by local
excision or partial gastrectomy.

Trout advises the follow-

ing preoperative routine in every gastric surgery case-"Clean the mouth and teeth and put in proper condition
as far as the patient's condition will permit.

If

gastric retention is present, an indwell ~ng duodenal
tube through the nostril with siphon suction will put
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the stomach in far better condition for any operative
procedure.

If the patient is dehydrated, his fluid

balance, chlorides, etc., should be restored as far
as possible by blood and saline transfusions as indicated
by blood estimates."

Trout's operative procedures for

benign lesions are divided i nto three main grou ps:
plastic procedures at the pylorus which yield about
ninety per cent of permanent symptomatic relief, gastroenterostomies which have great merit in indicated cases
as obstruction and pylorospasm, and partial gastric
resection which he uses for those who have had conservative surgery without relief and with young nervous men
who have large quantities of gastric juice of a high
acid content.

Connell (32) states that he treats in-

tractable peptic ulcers by a rational operative treatment which diminishes the secretion of the hydrochloric
acid, and in this respect a f'undusectomy, a modification
of subtotal gastrectomy by preservation of the distal
stomach and lesser curvature.
"promising results.

Connell reports many

11

Any discussion dealing with the surgical treatment
of peptic ulcer concerns itself fo r the most part with
a debate as to whether indirect and conservative operative procedures, as represented by gastro-enterostomy,
gastroduodenostomy, and pyloroplasty are more desirable
than direct and radical surgical procedures as represented by subtotal gastrectomy.

Lahey (81a) reports
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that the curx of the entire question between the value
of the above operations for duodenal ulcer is concerned
almost entirely with the incidence of the occurrence
of gastrojejunal ulcer follow ~ng the appli cation of
surgery.
cent.
ing.

Lahey gives the incidence as over te~ per

This type of ulcer is very intractable to healIt rarely yields to a medical regime;

the inci-

dence of hemorrhage and perforation in this lesion is
higher than in the original ulcer; it is more difficult
to manage from a surgical point of view than either
gastric or duodenal ulcer, and in at least eleven per
cent of the cases, the ulceration in the jejunum perforates into the colon to produce a gastrojejunal colic
fistula which has an operative morta lity of at least
sixty per ce nt.

It appears to Lahey(8la) that the

operation indicated in duodenal ulcer is subtotal gastrectomy when the location of the ulcer and the condition
of the patient are such that the operation can be undertaken with reasonable safety.

He reports that it is

followed by the lowest values in gastric acidity, the
lowest percentage of recurrence of anastomotic ulcer, an:l
the fewest postoperative d i gestive symptoms.

Lahey be-

lieves that the surgical treatment of a patient with
gastric ulcer who has had a trial of medical treatment
and has failed to fulfill any requirements for recovery
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should always be that of subtotal gastrectomy with the
rare exception of the patient too seriously ill in whom
this operation cannot be considered and in whom local
excision with a cautery and gastro-enterostomy must
be done.

He goes on to state that i f the patient has

been subjected to surgery by a failur e of the ulcer to
close a subtotal gastrectomy must be under taken since
the lesion the n is either malignant or intractable,
and there is no way of knowing until the pathologic
report is made.

Lewisohn (83) is confirmed that ''·. in

order to reduce the number of secondary operations, which
are followed by a high mortality, partial and subtotal
gastrectomy should be performed as the primary operation
for gastro-duodenal ulcers. "
Lahey (81) lists his mortality of partial gastrectomy as around eleven per cent which has been decreasing
in the past years.

Hoag and Saunders (70) have perfected a technique
recently by which they believe they can remove many of
the bad effects of gastroenterostomy by a jejunoplasty.
They report that their new jejunoplasty adjacent to the
"stoma" has the advantage of relievi..'1.g the obstruction
at the anastomosis where it actually occurs, affording
direct inspect ion of the stoma f'rom within, form~ng a
miniature stomach in which duodenal secretions continue
to bathe the stoma, re-establishing of the direct
continuity of the jejunum, providing for a minimum
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amount of surgery.

The jejunoplasty may be used in

chronic obstructions as an approach for the resection
of marginal ulcers, increasing the size of the stoma,
and, or permanent closure of the stoma and restoration
of the original continuity of the gut.

Alessandri (3)

re ports a new technique for gastric resection for gastroduodenal ulcer in which he has a mortality of two to
three per cent which he states as almost entirely due
to respiratory complications.
Gatewood (59) reviews the types of operations and
reports that almost all European surgeons urge radical
resection in the treatment of peptic ulcer.

In America

also the trend has been more and more toward more
radical procedures in deal i ng with gastric ulcer regardless of the method of handling duodenal lesions.

He

states that resection accomplishes three things:

it

removes the ulcer and prevents further complications,
such as bleeding, recurrence or carcinoma; it removes
most of the area in which ulcers are likely to develop
and it reduces or abolishes acidi~y in the majority
of cases.

He goes on to say that all resections are

based either on the original Billroth I or the Billroth
II operations.

The Billroth I method consists in anas-

tomosing the open end of the resected stomach to the
duodenum by end-to-end or end-to-side anastomosis.
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The Billroth I I method permits much wider removal of
the s t omach and uses the jejunum to restore the continuity of the gastrointestinal canal.
Finsterer (52a) reports 333 repeated gastric operations with a mortality of 11.7 per cent.

After those

cases complicated by acute perforation, acute hemorrhage or gastrocolic fistula are subtracted, the mortality drops to 8. 5 per cent.

Below is a chart showing

the end results of radical operations performed from
1912-1935 by Finsterer.

Type of operation.

!No.

Billroth I •••••••••••J 7
Haberer•s modification
of Billroth I ...•... J22
Hof'meister-Finsterer's
modification of
Billroth I I ••••...•. J96
Y-shaped anastomosis
(Roux) •••••••••••••• J21
*

I No.
CUred
%

fN£roved IUnim~roved
No. %
No. %

I 4

• • I ••

I 17

77.21 3

I 3

••

13.61 2

9.0

I 88 . 91.61 4 *4.l l 4

4.1

I

7

33.31 1

••

4.7 113

61.9

The total cured and improved according to the Hof-

meister-Finsterer technique is 95.7 per ce nt.
Hartzell and Sorock (67) report the use of simple
closure of acute perforated peptic ulcer through a short
transverse incision.

In general they state that the

transverse incision possesses the definite anatomical
advantage in preserving the nerve and blood supply of
-,
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the abdominal muscles, it preserves the fibers of the
transversalis and internal oblique muscles, it affords
adequate exposure, it is easy to accomplish--saving, valuable time and shock to the patient, the small bowel
is not visualized and therefore not traumatized, and the
wound is more easily closed.

The patient is far more

comfortable and is able to move about in bed with little
difficulty.

The morbidity is shortened and the mortal-

ity is 12.8 per cent.

They do not wish to emphasize

the lower mortality of those operated with the transverse incision because to date they have not had a sufficiently large group of cases---39 cases and 5 deaths.
Horsley (71) brings out that in a few patients
there seems to be an inherent tendency toward recurrence
even after multiple operations and careful medical
treatment.

This group can usually be effectively man-

aged along lines of rest for the stomach, such as feeding by jejunostomy for months or even permanently.
Gastro-enterostomy is the most popular operation
for Judd and Hazeltine (76) in treating duodenal ulcer
except in those in which secondary ulcers develop, and
in those in which hemorrhage occurs and in which bleeding may continue.

Cole (15) maintains that surgical

procedure is definitely contraindicated in all cases of
"corporic" ulcer, and it should be resorted to only in
such cases as are known to have gradually increased in
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size during a three weeks period of rest in bed under
roentgenologic control or which in that same period of
time have definitely failed to diminish in size.
Barton (12) emphasizes, and Fremont-Smith (56)
agrees that surgical failures sre due to any of the
following conditions:

gastro-enterostomy in the absence

of intrinsic trouble in the stomach, faulty teohnique,
lack of thoroughness in operating such as failure to
remove chronically inflamed gall-bladder, etc., and the
formation of new ulcer at or beyond the stoma, reactivation of partially healed or unhealed ulcer, or carcinomatous changes in gastric ulcer not removed at
the time of operation.
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MEDICAL MANAGEMENT

Chronic peptic ulcer of the stomach or duodenum
tends to persist throughout life wh en once it is eMtablished.

It is caused by some factor or factors which

are not yet known.

More ap pears to be involved than

t h e local lesion in the mucous membrane, which heals sponteneously or under treatment and then breaks down again.
The disease is rarely fatal and does not generally
shorten life.

Although it is subject to certain com-

plications, in the average case it does not tend to
get worse as time goes on.

None of the present me t h ods

of treatment do more t han assist i n the induction of
remissions, no matter how strict the medical schedule
or how radical the operative procadure .

(Einh orn-46)

Operations produce longer periods of f reedom from symptoms t han medical treatment, but the former also carry
a definite threat to life and often produce mechanical
situations which make subsequent attacks difficult to
· contro l .

A study of numerous plans from numerous inves-

tigators regarding the conservative tr~atment is hereby
offer ed which seeks to produce the b est possible
results with the least cost to the patient.

The most

important aspects of such a plan is that it seeks
to govern the patients total situat i on , tr y ing to
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prevent or minimize factors which may cause a relapse,
such as fatigue, worry and infection.
Medical treatment, to be effective, must be
systematically c arried out over a long period; the consensus of opinion among those proficient in its application set the mininru.m at five to six months. (Lanphere
82)

Unfortunately , in a certain percentage of "cures"

recurrence is noted after a lapse of months or years,
due in some instances (Emery and Monroe-47) to the
breaking down of more or less avascular scars resulting
from the healing of large ulcers , and in others to
those unknown factors wh ich combine to give to the
patient ulcer-bearing qualities.

The obj ects of. medical

treatment are in brief, to allow the ulcer to heal, by
covering the granulating surface with epithelium, to
relieve pyloric obstruction, to maintain body nutrition,
to prevent if possible, complications, and to prevent gastric infection.

It is the purpose of this thesis to

point out}"' the views of authoritative investigators on
the sub.ject and to draw possible conclusions on how
t h is might be done to the g reatest possible advantage
of the patient .

These ob jectives may be accomplished

in the following ways.

First by affording rest to the

stomach, by recumbent position, ice bags to the epi·gastrium , small and frequent feedings of a bland
diet.

Second, neutralization of excessive acidity

both by diet and by drugs .

Third, removal of stag-

nat gastric contents from the fasting stomach by gastric
lavage at night .

Fourth , removal of oral sepsis, focal
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infections, and constitutional diseases.

Fifth, by

educating t h e patient as to the character of the disease, its characteristics, and the best possible
manner in which he may take care of himself.
Every one is agreed that rest of the stomach is
a prime consideration in ulcer therapy.

Rest in bed

helps to do this.

An ice bag to the epigastrium lessens

gastric motility.

A diet which puts no strain on

the secretory or motor activities of the stomach is
perhaps most important of all.

Small amounts of food

will be more quickly and easily digested.

The feedings

may be given frequently in order to supply sufficient
calories.

The foods are selected which are easily

digested, have littl e residue and which neutralize hydrochloric acid in high proportion .

The neutralization

of excessive acidity is the fundamental basis of most
ulcer treatments.

That the excessive acidity and

amount of gastric secretion in ulcer is the cause of
the ulcer has not been proved but that the ab ove factors tend to prevent healing is probable .

Removal of

stagnant gastric juice by the stomach tube onee in the
twenty-four hours, usually at night before the patient
goes to sleep is one of the most important and in some
cases the most important single factor in the treatment .
Th is stagnant, highly acid fluid remaining and accumulating all night will undo all that has been accomplished in the daytime.

Removing it will rel-:der unnecces-

sary excessive administration of alkaline drugs.
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Another point frequently neglected is to treat oral
sepsis before beginning the treatment of peptic
ulcer .

Pyorrhea, decayed teeth , infected nasal sinuses

will all drop pus and decayed organic material into
the stomach and continue gastric infecti on and reinfect new areas, possibly causing new ulceration.
(Clendening-30)
The most important point in the scientific
medical treatment of peptic ulcer is the adoption of a
regime that will insure the raw surface of the ulcer freedom from the corrosive effect of the gastric juice by
maintaining an absence of the free hydrochloric acid
which is essential to the digestive action of the
pepsin.

This neutralization is accomplished by diet

and acid neutralizing medication .

Observation and

experience (Schnitker, Evens-115) has long shown
the worth of the protein of milk both as a food and
as an antacid , while the alkalies and some of the newer
medicaments, such as mucin , have demonstrated their
value as neutralizing agents.

Care must be observed in

the selection and administration of alkalies to avoid
disturbing the acid-base ration with the production
of an alkalosis.

It is the purpose of this treatise

in the following few pages to discuss the relative
value of the antacids, the diet used , and the newer
forms of therapy , to be followed with a discussion and
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explanation of a few of the classical forms of thearpy.
Diet
Foods to be used in gastric and duodenal ulcer,
like the foods used in hyperacidity , must have three
virtues: First that they do not excite the production
of hydrochloric acid, secondly the y must have a high
combining power with hydrochloric acid , and thirdly
they must leave the stomach rapidly, and have no residue.
The animal albumins have the highest combining power and
the lowest exciting power for hydrochloric acid and, after
carbonydrates, leave the stomach soonest.

Hence milk,

egg whites , and lean meats are th e articles of choice.
Certain fats--cream and olive oil--have a g ood combining
power and low exciting power, while fried foods and
frying fats are irritating.

Molasses, maple syrup and

candy seem to stimulate some indiv iduals to a large
flow of gastric juice .

White bread is acid-stimulating.

Pickles are very irritating. (Clend~n ing-30)

Davis

and Danzen--059,37) maintain that the nearer to a general
diet one can arrive, the better it is for the patient.
They cut down acid stiim1lating foods and roughage. ·
Finkelstein (50) gives only foods that will leave the
stomach rapidly and so give the least amount of irritation to the mucosa.

Milk given exclusively for a

week or more is all that Friedenwald, Feldman and Zinn
advise.

Hartman (65) uses the same regime but f or the

second week the diet is increased t o include soups,
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gelatin, cereals and chicken three times a day while the
milk feedings are kept up on the half-hourly basis.

As

a general rule, all investigators adhere to the same
principles as to diet outlined above.

They will be

taken up in more detail under the section of classical
forms of therapy.
Antacids
An antacid is defined as any chemical subatance
which is used to lower the hydrogen ion concentration
of the gastric juice.

Adams (2) states that the pur-

pose of an antacid is to allay pain, relieve pylorospasm,
and to prevent digestion and corrosion of a lesion by
the acid chyme.

The systemic or absorbable antacids

are represented by the si ppy powders while the nonsystemic or nonabsorbable antacids ar e represented by
the magnesium salts, calcium salts, mucin, hydrogen
peroxide, milk and bismuth.

The collatlal, also unab-

sorbable antacids, are aluminum hydr oxide and magnesium
tri silicate.
The accepted standards for an ideal antacid are
that it is insoluble, does not irritate the stomach and
intestines, is neutral in aqueous suspension but capable of neutralizing acid, does not und.iy alter the acidbase equilibrium in the body, when taken in any reasonable
amount will not alkalize the urine with the attendant
danger of precipitating cryst a lline phos~hates in the
k idney or ure t er, will no cause diorrhea, or constipation, and will not seriously alter the mineral
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metabolism.
Sodium bicarbonate is far from satisfactory.

It

is soluble in water, it is irritating in high concentrations, it is absorbed and produces alkalosis when
taken in excess; and it alkalizes the urine and occasionally causes the precipitation of crystalline phosphates
in the pelvis of the kidney , the ureter or bladder.

St -

eele (123) and others have noted a tendency to the
formation of renal calculi under the Sippy treatment,
and renal insufficiency apparently directly associated
with the tak ing of bicarbonate.

The development of

alkalosis in Si ppy-treated patients has been reported
by a number of observers.

Oakley, (103) Cop~ {33)

Wilk inson (133), and Jordon (75).

Eusterman {48a)

states that many individuals have a low tolerance for
alkalies and patient~ with cardiovascular-renal and
hepatic disease, and arteriosclerotic and h~pertensive
individuals easily may develop alkalosis.

Bl och and

Serby ( cO) believe t h at in most patients alkalies
do not seem to be absolutely necessary for treatment,
if proper rest, frequent feedings , and a bland diet are
adhered to.

Friedenwald and Morrison (58) control ex-

ce s sive acidity so common in ulcer with a combination
of magnesi1,UTI oxide, sodium bicarbonate and calcium
carbonate similar to the sippy powderg and in nervous
individuals he adds nerve sedatives to the alkalies to
reduce the acidity.

Many au thors report the occurence
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of a higher gastric acidity or "reb ound" fol l owing the
continued use of alkalies.

Si ppy's method consists of

0.6 grams each of sodium bicarbonate and magnesium oxide
in powder number one and

0.6

grams of bis mu th sub

c arb onate with two to three grams of sodium bicarbonate
in powder number two.
alternately.

These powders were then g iven

Eust erman (48) states that modification of

Si ppy 's original method is necessary in order to avoid
not only alkalosis but other physiologic or nutritional
disturbances.

Brown and DolF..hart (25a) bring out the

point that traditional management of ulcers, unmodified
from the orig inal plan of therapy of Sippy, is probably
not widely employed.

Various dietary modifications

together with efforts to neutralize the gastric contents
with alkaline powders are still in common use however.
(Wosika -13 8 )
The non-systemic antacids are composed of a number of different compo~nds.

They are on the whole, how-

ever, free from many of the deleterous effects of t he
Sippy alkal ies.

The magnes ium s a lts, magne sium oxide,

magne sium c arb onate, ·and magne sium carbonate are fairly
effective. (Adams - 2 )

These salts do, h owever give

an irritation of the gas tro-i nte at inal tract and a
diarrhea.

The calcium salts are as ineff ective (Adams-

2) a s the magnesium salts.

The pho s phates of c al cium

and of magne sium neutralize ver y little gastric juice.
Calcium c arbonate i s fa irly effectiv e but it leads to
t he f orma tion of fezea14ths and constipation.
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Adams (2) states that the bismuth salts are ineffecient
by themselves, and are constipating.

If taken over a

very long period of time and in large amounts they will
form concretions and fecoliths.

Hydrogen peroxide is

another nonabsorbable antacid but on thevhole Adams
states that it is very unsatisfactory .

The use of

mucin has recently been applied by many in the treatment of ulcer.

Fogelson (54) found that a neutral

mucin prepare d from the stomach of the pig meets the requirements of an ideal antacid through its high combining power for free acid , its failure to excite gastric
secretion markedly, its soothing and protective action ,
and its failure to disturb the acid base balance of
the body.

Davis (39) says that it is als o ideal because

it does not introduce a foreign protein and it has a
demulcent effect.

Davis lists its objections as taste,

cost, and the same monotony as the Sippy treatment .
Friedenwald and Morrison (58a) have found it t o be of
considerable benefit in some instances, expecially when
it was administered in add ition to the usual dietetic
treatment.

In other cases it has failed to afford even

symptomatic relief.

Eusterman (48a) states that the

usefulness of mucin is past be caus e of numerous more
effacious methods at hand . Orndorff (JD4) and his coworkers have demonstrated the prophylactic value of
gastric mucin in th e ~herapy of postoperative jejunal
ulcers in Mann~Williamson dogs and in the prevention of
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ulceration in dogs with biliary fistulas.

It is reas-

onable to suppose tbat mucin furnishes the needed material in a person whose mucus metabolism is deficient, as
has been clearly shown by Ande·rson and Fogels on ( 5).
Brown and Dolkhart (25a) are firmly convinced of the
rationale of gastric mucin therapy.

Much of th e crit-

icism of mucin which arose shortly after its introduction
resulted from the presence of impurities with secretagogue action , but preparations now available have been
largely controlled in this regard.

Brown and Dolkhart

(25) use four daily doses totaling from four to eight
grams , together with frequent feedings and the frequent
administration of antispasmodies, and their' results
have shown that it has reduced the incidence of recurrence more than any other form of management.
Mucin is not to be regarded as a new type of treatment,
but ohly as a substitute for alkalis in any of the usual
dietary treatments.

Rosenberg and Bl och (20) report

the .:.' importance of its demulcent action while Anders on
and Fogelson (5) report the finding of decreased
gastric mucin production in patients with active lesions.
Brown (26) found mucin therapy to lower the acid level
in healing ulcer while in most instances theacidity
rises as healing progresses under alkalis.

In

studies based on a questionnaire concerning 494 pat ients
wr~ ich were nru.cin-treated by physicians through<lmil
the United States , Fogels on (54) found s ympt oms
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completely controlled in seventy per cent and partially
relieved in twenty three per cent.

Many of these pat-

ients were those in whom other accepted measures including surgery had failed.

The usual dose of mucin is

fifteen grams which is given at such intervals as are
f ound necessary in the individual case.

The most usual

practice is to give doses at intervals of two hours
from eight to ten p . m.

In Fogelson 's {54) cases the

average daily dose for three months has been eighty to
one hundred grams .

Mucin combined with milk or cream

tends to lower viscosity and to increase the palatability .
Flavors such as chocolate syrup, malted milk, or
ovaltine may be added as a vehicle.
Milk (Davis-39) as an amphoteric substance itself
may be classed as an antacid.

It, in quantities similar

to the amount given under the Sippy regime, is able to
buffer 1200 cc of gastric juice .

Milk is not suffici-

ent in itself, however, to neutralize gastric juice to
an extent where the stomach contents are neutral.
Vegetable mucilages were first intorduced as
sources of smooth bulk in the treatment of spastic
constipation.

Brown and Dolkhart (25a) observed that

patients with peptic ulcer and concomitant symptoms of
irritable bowel who were treated for the latter condition
with vegetable mucilage did so well that this was
gradually substituted for gastric mucin .
consider it as effective as gastric mucin.

They do not
Theim-
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portance of measures to relieve sympt oms of irritable
bowel cannot be overemphasized.

The close correlation

between bowel spasm, pylorospasm and a ssociated distress
due to ulcer makes these factors, controlled b y vegetable mucin, more important in the treatment of ulcer
than a futile attempt to maintain neutral gastric
contents.
Col l oidal antacids
The two important colloidal antacids are aluminum
hydroxide and magnesium tii silicate preparations.
They have come into extensive use to replace alkaline
powders in buffering gastric contents without having
the same untoward eff ects. (Brown and Dolkhart-25a)
Colloidal aluminum hJdroxide
Kyger and Hashinger and Wilhelmy (80) presented
a series of cases in \"hich they attempted to evaluate
clinically and radiographically the results of administration of a ten per cent colloidal aluminum
hydroxide gel to a group of ulcer patients.
were sixty t wo x-ray proved cases.

There

The lesions were

duodenal in fifty six, gastric in four, and marginal
in two.

In the duodenal group the average duration was

6.88 years, in the gastric group 7.75 years, and in the
marginal group 3.75 years.

Eight of this series rep-

resented hemorrhage c a ses, of which four were treated by
t he continuous drip meth od.

Two cases were more

severe, one a penetrating duodenal ulcer, and the other
a large penetrating gastric ulcer, were treated by the
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drip met ,od.

Several patients with various degrees of

obstruction were treated orally.

In these cases the

preparation used was a 10 per cent gelatinous mixture
of colloidal aluminum hydroxide, one volume of which
was capable of neutralizing 24-25 volumes of tenth
normal hydrochloric acid within 30 minutes .

To ascer-

tain as far as possible the effectiveness of the preparation , the ambulatory patients were instructed to
take six meals daily from a list of simple bland foods,
and no attention ms s iven to other factors such as
rest or focal infec t ion .

The gel was taken six times

daily in four cubic centimeter doses between feedings.
Those tr e ated with th e drip method were given from 500
to 1000 cubic centimeters of a two per cent solution
daily b y a simple gravity drip .

The results of Kyger 's

and his coworRers work (80) was reported as complete
radiographic healing in forty per cent of the c a ses in
the follow -up within an average of 98.7 days.

Two of

t hose patients relapsed two and three months following
treatment .

An additional group comprising 22 per cent

of the cases, showed such clinical and radiographic
improvement that the remaining deformity of the bulb
was felt to represent permanent scarring.

The average

period of healing in this group was 165 days.

Three of

these cases relapsed after three, twelve and fifteen
months .

Of the remaining cases 25 per cent were improved

radiographically after an average of 94 .5 days of treatment and 12.5 per cent sh owed no radiogra phic improvement
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in an average of 97.8 days.

Kyger (80) states that it

is interesting that four patients who at first showed
x-ray improvement were in two instances later improved,
and in the other two instances eventually healed completely by continued therapy.

In all , eiEht cases of

hemorrhage, bleeding was promptly controlled regardless
of the method of treatment.

All of those treated by

the drip met h od were relieved of pain within a few
hours , and with one exception showed rapid x-ray improvement.

Samples of the gastric contents were taken fre-

que ntly and at no time was free acid found to be pre sent in those treated by the d rip.

In this series,

symptomatic relief was obtained by 89.2 per cent of
the cases.

Two or three days generally elapsed before

those on the oral regime experienced complete relief.
Kyger (80) summarizes his results with the remark that
"the clinical and radiographic results of those managed
by the relatively simple oral meth od are comparable to
what might be expected from any well regulated Sippy
regime in a similar group .

It is well adapted to pro -

longed use in cases that ar e slow to respond, and so far
has been effective in promptly the recurrences .

One of

the gratifying fe a tures of the treatment, mentioned
by others and noted in this series, iB the striking
gain in weight made b y many of the patients .

One of the

advantages of aluminum hydroxide over other antacids is
the absence of the irritating action on the intestinal
tract possessed by the magnesium compounds so frequently
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g iven in powders .

Colloidal aluminum hydroxide is

effective in a simple ambulatory regime in producing
symptomatic relief in almost every ordinary case of
peptic ulcer and in promoting satisfactory _radiographic
improvement in most .

The coll oidal aluminum hydroxide

drip is highly e~ective in controlling severe hemorrhage,
in relievin g the pain in severe c ases , and in promoting
ra pid healing of the ulcer ."

Bennett and Gill (15)

demonstrate that aluminum hydr oxide possesse s, in
doses of one to two drachms, neutralizing powers as
gre a t as t h ose of ordinary doses of alkaline powder .
The claim tha t aluminum hydroxide cannot produce alkalosis was investigated by Bennett and Gill.

They found

in several pat:imts which they observed that the alkali
reserve both after full doses of alkaline powder and after
full doses of aluminum hydroxide without noting any
change in the alkali reserve .

In others there has

been a slight rise in the alkali reserve after sev eral
days of alkali but none after aluminum hydroxide even
when given in amounts as great as three or four ounces
in twentyfour h ours.

They found in a patient with a

severe chronic duodenal ulcer in sh orn treatment with
alkali was frequently interrupted owing to the development of alkalosis, the alkali reserve was unaffected
by one ounce of aluminum hydroxide daily for a week .
When this amount was doubled a sli ght rise in the alkali
reserve was observed, but no symptoms of alkalosis
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were produced such as had frequently been seen when the
patient was previously treated with magnesium hydroxide.
They also observed, in a patient with renal failure, in
whom the urea clearance was 19 per cent of normal,
the administrat i on of aluminum hydroxide in doses of
two ounces daily for four days produced no increase in
the alkali reserve.

Bennett and Gill (15) summarize their

investigations with these words: "Observations on a
number of patients indicate that aluminum hydroxide
gel is an effective substance for neutralizing the
gastric contents, that it is a valuable adjuvant in the
treatment of peptic ulcer, and that it is not liable to
cause alkalchs is. 11

Ivy ( 72 >' and his co-workers have

demonstrated that in dogs large amounts of aluminum
hydroxide do not interfere with the activity of other
digestive enxymes.

Ivy has also shown that the adminis-

tration of large daily doses to normal dogs did not
produce a decrease in the gastric secretory response to
food, and on prolonged administrat i on there was actually
a compensatory increase in gastric secretion a nd acid
in response to food when aluminum buffered test meals
were given .

While these two effects are undesirable

(Brown and Dolkhart-25a), they are not as marked as in
the case of alkaline powders.

Rutherford and Emery (112)

have recently reuorted twenty-eight cas e s of severe
intractable peptic ulcer treated with colloidal a,luminum
w ich had been observed for long periods while other
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forms of therapy were being given .

It has been suggested

by Brown and Dolkhart {25a) that this treatment is ad vantageous when ulcer does not respond to other types
of treatment because of marked hypersecretion .

They

report that patients whor1 have been observed by them
made better progress than those receiving alkaline
powders .

There was less difficulty in controlling bowel

function but there was no significant difference in
the incidence of recurrence.

Adams (2), in his critical

eva l uat i on of antacids, lists the advantages of colloidal aluminimum hydroxide as being of gre a ter buffer
power , ~y by used and administered by the continueus
drip met hod, it is easily administered , it is pleasant
to the patient , and it is h i ghly absorbent .

Its mechan -

ism of acti on is that of an astringent , a demulcent,
a bu.I' fering agent to reduce the acidity of the gastric
contents, and as an adsorbent wh ich seems to be of importance in adsorbing toxins such as histamine , gases ,
and bacteria.

Adams (2) g ives the dosage of aluminum

hydroxide as four to sixteen cubic centimeters.

He

states that each cubic centimeter is capable of buffering
fiftee n to sixteen cubic centimeters of tenth normal
hydrochloric to a pH of 4 in four hours .
The other important colloidal antacid is mag nesium tri-silicate.

Magnesium tri-silicate has recently

r e ceive d attention as a me a ns of neutralizing excess
gastric acidity .

Kurtz (79) states that in the presence

of hydroctiloric acid a col loidal gel is formed with a
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neutraliz i ng power , wl: ich is partly chemical and partly
ads orptive.

The initial pha se of neutralization is

rapid and the subsequent phase is prolonged .

He

maintains the toxicity is low and the danger of alkalos is
is minimized by the fact that magnesium tri -si lic a te is
insoluble in dis Lilled water and weak alkalies.

He

believes that an excess· is, therefore, not absorbed ,
and regardless of the amount given , the gastric reaction
will not go far below neutrality.

Kurtz (79), in his

experiments on the neutralizing properties of magnesium
trisilic a te found that since there is often variations
in the results of consecutive gastric analyses on normal
persons following Ewald meals , it was decided to test the
antacid properties after admin istrat i on of hi stamine
ac id phos phate which is a p owerful acid secretagogue .
He used as subjects, fourteen normal young adult white
males and three young white males with pep tic ulcers
who had typical symptoms , typical radiographic evidence
of ulcer ,

and who had not been t reated for several days.

The subjects were all in the p ostabs or pt ive state.
results in Kurtz 's series s h owed that

11

The

15 grains of

magne sium trisilicate reduced the average titratable
acidity of the gastric juice of 14 n ormal subjects 28 acid percent at the 30 minute interval , 35 . 7 acid per
cent at one hour , and 29 .7 ac id per c ent at 90 minute s.
The pH was correspondingly increased.

A similar

reduction in titratable acidity was found in three

-73-

cases of peptic ulcer.

The efficiency of ma g -

nesium tri-silic a te as a gastric antacid has been
demonstrated following histamine stimulation."
Quoting Tidmarsh and Baxter (126): "In the treatment of peptic ulcer htutch claimed for magnesium trisilic a te the advantages of (a) sustained antacid power
with out the danger even in excessively large dosage of
reducing the gastr ic reaction belov1 the neutral point;
(b) antacid, antipeptic and adsorbent properties acting
in the ulcer crater itself; (c) being insoluble in water ,
it cannot be abs orbed and c ause al kali poisoning; and
(d) inability to disturb normal motility of the digestive tract.

He re ported s uccessful treatment of 15 pat-

ients with chronic peptic ulcer; the s ympt oms, occult
blood and x-ray signs disappeared in from two weeks to
one month on quite small doses.
were 1 ater confirmed by others . 11

These successful results
He insisted also

II

that

medicinal magne siuw tri-silic te must have a compos ition
represented by the fornTI.lla H'f Mg;a. Si~ 0 , 0

and yield a pure

diffraction radiograph or sepiolite No. 1, otherwise results would be disappointing."

In the inves-

tigation carried on by Tidmar s h and Baxter (126),
36 patients were treated with a brand of magnesium
trisilicate which conformed with the standard requirements of J.iiutch.

Each dram of the preparation contained

35 grains of the trisilicate--the gene raly accepted
dosage.

In the group of cases the sex, age, and
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duration of symptoms of the patients made up a typical ulcer group .

The treatment of this series of c a ses

consisted of a liberal bland diet with intermediate
feedings of milk every two h ours from 8 a . m. til 10
p . m.

This full dietary regime was started on the f irst

day of treatment and continued for six to eight weeks.
The hemorrhage cases were put on the Meulengracht (95)
regime; the functional c ases , a low residue diet.

In

all cases the magnesiumtrisilicate preparation was
prescribed in doses of one dram and the number of doses
regulated according to the gastric acidity and clinical
progress .

The investigators (Tidmarsh and Baxter -126)

report that the ulcer pain diminished in frequency and
intensity within 48 hours and completely disappeared in
from fou r to eight days, except with one patient.
disappearance of

After

the severe symptoms it was p ossible to

reduce the dosage to four drams daily.

The treatment

qas continued until a recheck of the gastric acidity
and x-ray showed no evidence of ulcer , usually four to
six weeks .

The patients with high a cidit y were advised

to continue taking two or three doses a day to try and
prevent recurrences.

Tidmarsh and Baxter (126) report

that "after three months' observation approximately
89 per cent of the patients were completely free from
symptoms or improved as a result of treatment.

Of the

three ulcer c ases which failed to respond to treatment,
one, after two months obs ervation and treatment, was
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ope rated upon, and a large duodenal ulcer penetrati~g
deeply into the pancreas was found; the other two
were obliged to stop the trisilicate on account of the
diar r•hoea wh ich persisted in spite of reduced dosage.
The patient with functional indigestion who failed to
benefit had b e en taking Sippy powders for ye a rs for
relief of indigestion due to cardiac disease, and the
trisilic a te was given as an ad junct to other therapy.
Up to the present no ulcer patient had had a recurrence,
but the time is too short to allow any conclusions to
be drawn on this point ."

.F8aemer (78) states that,

"because, according to I'liutch, the antacid power of
hydrated magnesium trisilicate is sustained for h ours
even in the presence of excess of acid, because its
adsorptive power lasts even for a few days, because it
has strong antipeptic powers , because even in large
doses it causes n e ither constipation nor diarrhea, and
because it cannot produce alkalosis by absorption of
unused e~cess, I considered this an ideal antacid for
use in patients with peptic ulc.er ."

Kraemer menti cn s

that all antacid powders have certain definite drawback s--constipat i on caused b y Bismuth and Calcium salts
laxa tion of Magnesia, secondar y rise and tende nc y to
alkalosis caused by sodium bicarbonate--and are well known.
He has used colloidal aluminum hydroxide for two years
with good results and without some of the ill effects
expressed above except for frequent complaints of
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constipation.

Kraemer (78) gave a preliminary report

on 38 private patients having ulcer and having been
t reated with magnesium trisilicate.

He wished to em-

phasize the fact that the time the patients had been
under treatment was too short and the number of cases
was too few to use any statistical meth od of evaluating
the powder .

Kraemer states that all the patients in

his group were improved.

He tried to control psychic

factors in patients by not telling them they were receiving a new drug.

He maintains that antacids are used

not to cure ulcers but to control symptoms.

The cure

of ulcer is "a problem of changing the patient I s mode
of living , thought process and dietary habits so
that the factors producing recurrences will not come
into play .

Of prime significance in the use of this

powder is the f .act that not a single patient complained
that it affected his bowel habits in any way .

In my

clinical judgment , t h is is a valuable thera peutic
agent which merits further trial. 11

Friedenwa ld and

Morrison (58) use trimagnesium phos phate and tricalcium
phosphate especially when renal disease exists .
Morloch (99) has shown that addition of fiv~
graim of sodium citrate to each mil k feeding not
only adds an antacid to feedin g but by combining with
calcium of the milk prevents early clotting by rennin and so more degestable contents are maintained .
In a disease with suc h far flung manifestat i ons,
with so many dif f er ent credos of etiology, and in which
are found so often patients wh o are af a nervous
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temperment, it is only natural to find when reviewing
the literature that many attempts have .been made to
treat peptic ulcers with numerous ty nes of regimes.
In the review which follows an attempt will be made to
mention and to discuss the various t ypes of therapy
based on parenteral injections of histidine h ydrochloride, foreign proteins and the various endocrines
and vitamins.
Barry and Florey (11) report that although many
workers on the continent, particularly Weiss and Aron ,
report quite favorable results with the use of histidine inject j.ons they were unable to confirm these
results.

They mention that the experiments by the

Mann-Williamson operation on dogs which prevents regurgitation of digestive juices fro m the duodenum into
the stomach and so produces ulcers stimulated the reasoning of Weiss and A~on that spontaneous ulcer in man
might be due to deficiency in some product of duodenal
digestion .

They therefore investigated substitution

therapy with some of the aminoacids which are normally
produced by duodenal pr otein cleavage .

They were

(Weiss and Aron) , reports Barry and Fl orey (11) encouraged
by the results with his ~idine in dogs and they went
into the clinic and re ported trials in 42 cases with
enthusiastic reports.

Martin (88) performed a study

at the request of the Councel on Pharmacy and Chemistry
of the American Medical Association.

His series of
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41 pati ents were s elect ed for acute symptoms and
radiologic signs of active ulcer.

They were kept

ambulatory, their diets were unchanged, and they received daily f or twenty to twenty-four days 5 cubic c entimeter intramuscular injections of a four percent aqueous
solution of histidine hydrochloride.

He maintained

a control group of the same number of patients which
were also ambulatory and who did not receive the histidine.

His results were that neith er initial nor

sustained sumptomatic or radiologic response was quite
so good in the histidine as in the control group , and
that histidine showed no constant effect on the acid
secretion.

Eads (45) believes that histidine alone

does not offer end-results as lasting as with the dietalkali treatment but he maintains that it is worth trying in resistant cases.

Sandweiss (113) states that

he prefers to keep histidine hydrochloride in reserve
for use in patients who do not respond to diet - alkali
management .

Fl ood and Mullins (53) feel that the drug's

greatest value lies in its psychotherapeutic effect .
Balmer (9) Jacob and Israel (73) ma intain that nreatment with commercial histidine relieved the pain of an
ulcer afterihree or four injections and allowed the
patients to eat and regain their weight .

They go on

to say that "it was found that some of the patients had
signs of shock during the administration of histidine,
there was a transitory leuk openia with an inversion of
the le ukoc y tic formula and a decrease of the blood
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pressure.

An amino-acid could hardly be held res-

ponsibbfor such symptoms so further examinations
were made of the commercial histidine solution and
large traces of histamine were found.

Jacob and

Israel (!3) decided to use histamine for the treatment
of ulcer pain so they gave injections of 0.10 mg. with
a total of 10 injections to a number of patients who
received this treatment for two years.

They report a

complete relief of the .i:ain in practically all of
the cases.

They state that histamine has an elective

vasodilator effect upon the general capillary system
and more expecially upon that of the gastro-intestinal
tract.

It causes a contraction of the smooth muscle

fibers and diminishes the tL~e of gastric evacuation.
Histamine has an analgesic effect and is according to
the above investigators an excellent treatment for the
pain of gastric u,lcer.

It is not known however whether

it has any therapeutic effe ct upon the ulcer itself
although there is a possibility of cicatrization after
using a substance possesing the properties mentioned
above.

(Jacob and Israel-73)

Brown and Dolkhart (25a)

state "there are so many conflicting reports on the results of the treatment of peptic u l cer with histidine
hydrochloride that one's credence is strained in attach ing any therapeutic value to it."

These investi-

gators used histidine injections in one group of patients
and found no reduction in the length of time a recurrence
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of ulcer persisted or subsequent alteration i n the
patient's course.

They used five control patients

who had no ulcers but who received ulcer therapy and they
showed a psychogenic response which could be duplicated
with any type of medication as long as it was administered
hypodermic ally .
Another type of parenteral. in j ection therapy is
the foreign protein.

Brown and Dolkhart (25a) give the

same criticisms to this as to hi stid ine .

Lipschutz (84)

mentions that parenteral protein therapy as well as
autovaccination and roentgen ray therapy has given
favorable results.

Davis (39) states that the rest of

the stomach and the control of the gastric acidity is in
reality the patients job but he often tries to throw
this job back to the physician in an attempt to have
the physician try some short cut.

Davis gives these

shortcuts as the use of foreign proteins , synadol,
vaccines, histidine hydroch l oride andother extracts
and warns that they are just psychic effects with
no lasting benefit.

Eustermann (48) s ummarizes the

opinions of most of the investigators i n the following
words: "It is safe to predict that parenteral met h od s
of treatment eventually will prove disappointing.

The

rationale of the use of many of the preparation s 1now on
the market is seriously questioned.

Protein therapy

already has been discredited and discounted in many
quar ters.

It seems • • • that synodal has lost favor and
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that larostidin is under fire.

It is true that any of

these substances at times may give relief and temporarily
may appear to have curative value, but they are of
limited value. 11

Eus terman ( 48) goes on to say that the

diet-alkali method of treatment is the one employed by
the majority of members of the medical profession and
there is ample clinical experimental and surgical evidence t hat any procadure which adequately will control
or neutralize excess gastric acidity and secretion, and
which in turn usually wi~l correct any impairment of
gastric motor function promises the greatest success.
<1odification of Sippy 1 s original met hod was ne cessary
in order to avoid alkalosis and other physiologic or
nutritional disturbances.

Eusterman (48) also states

that the judicious use of sedatives and antis pasmodic
substances, at least in the initial stages of treatment ,
is also very important.
Metz and Lackey (94) state that the use of pos terior pituitary preparat i ons in the treatment of pep tic ulcer was suggested b;y the observation of polyuria
associated with the ulcer syndrome.

At the beginning of

their wor k their cases were treated by hypodermic injection of 20 to 40 international unite of poste rior
pituitary extract but because of disagreeable side
effectz, is now administered by nasal i nsufflation of the
disicated posterior lobe.
to himself.

The patient administers it

The investigators next employed the agent

orally but improvement was more gradual by this method
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than b y the intr anasal one .

Metz and Lackey (94)

summarize their work of the last two years by stating
that "posterior pituitary extract initiates and maintains
a condition i n the uoper gastro -intestinal tract during
the time of its administration and for a varying period
afterward that is most conducive to the healing of
peptic ulcers.

Although several complicated cases have

t een healed by this procedure, the response is of course
less definite when there is extensive scarring, angulation
and impaired circulation .

Eight cases of hyperacidity

and hypermotility were treated with pituitary powder
orally .

Five , in which no cause for their condition was

determined, derrived significant benefit which lasted
several months, while the remaining three were unrelieved.
These had the contributing conditions of duodenal diverticulum, pyloritis and si gmoidal atricture . 11

These

results indicate "that posterior pituitary prepara tions
are valuable in the tre a tment of the ulcer syndrome."

Recently Palmer and Templeton (106) advocated the
use of the x-ray in tho treatment of ulcer and primarily
in reductin the acidity of the gastric mucosa .

He sum-

marizes his results ·in following manner: ( 1) Radiati on
therapy directed toward the upper two thirds of the stomach and in doses totaling from 1,100 to 3 ,600 roentgens
definitely depresses gastric secretion in man; (2) the
extc:,nt and duration of this depression are extremely
variable and as yet unpredictable; (3) development of
a complete achlorhydria to histamine was shown in 35 of
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the 88 cases; (4) susceptibility to irradiation does
not depend on age, sex, body weight or initial glandular activity: (5) morphologic evidence of cellular injury in the mucosa fol l owing irradiation consists of a superficial gastritis variable in sev erity.
Treatment of peptJc ul~er causin~ retention.
It is i mportant to distinguish between retention
and obstruction.

Nith the present reliance on the roent-

genologist for dagnosis there has be en a strong tendency
for the physician to assume that the two terms a re
s ynonymous.

(Every and Monroe-47)

Obstruction is the

retention of material in the stomach for an abnormal
period of ti me owing to cicatricial narrowing about
the ulcer.

However , netention may be due to other causes

such as apprehension over the examination, headache or
nausea , loc a l swel l ing and edema a bout an ulcer or
py lorospasm .

A distjnction betwe e n these temporary and

permanent fac t ors can be made b-; .• the repetition of the
x-ray after a sh ort te.s t of medical tre a t ment and by
a comparison with the clinica l findings , such as a history of vomiting of food for some time with a loss of
weight and the demonstration of food residures in the
f asting stomach.

Lahey (81) states that many of the

pyloric obstructions associated with duodenal ulcer are
the result of an exudate about the ulcer , induration of
the pylorus and the associated pylorospasm coming on
particularly durin g the active stages of the ulcer.
When a patient

c C•bme%

f or tre a tment during the active
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stage of duodenal ulceration with pyloric obstruction,
if he is put to bed, under neutraliz a tion, and a t
rest, in many of the cases the pylorus will reopen so
that it will drain quite adequately.

Brown (27) states

that retention evidenced by the distress, lack of appetite, loss of weight , nausea, vomiting, etc, and confirmed by x-ray, does not necessarily call for surgery.
Cleaning out the stomach and placing the patient on
the Lenhartz diet will usually reduce the retention
steadily.

Most authorities believe however that when

the pyloric obstruction recurs once or twice following
an accurate ulcer regime, it is a definite indication
that this conservative form of management is no longer
controlling the ulcer, and surgical measures in some
form must be instituted.
Archer and Graham (7) found six of nine patients
whom they studied to be in a subclinical stage 0£
scurby and they therefore suggested the advisability of
using adequate amounts of cevitamic acid in patients
on restricted ulcer diets.

In a series of 264 patients

of Chamberlain and Perkin (28) these investigators found
"there appears to be no clinical evidence that ascorbic
acid in doses large enough to maintain the exceetion
at the normal level is of any value in the treatment of
patients with peptic ulcer with or without hemorrhage."
It has been the purpose of the writer to present
in the prededing pages a brief outline and discussion
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of the relative val1,W of the different antacids and
the various trends in medical management of chronic
uncomplicated peptic ulcer.

The treatment of hemorrhage

and the Classical diet-alkali forms of treatment have
purposely been left to the final pages of this thesis.
Medical management of hemorrhage from peptic ulcer
The indications of therapy of hemorrhage are to
combat shock, relieve thirst, prevent digestion of
the edges of the exposed blood vessel, promote clot
formation, restore the blood volume and to maintain
nourishment.

The treatment of shock consists

(Friedenwald and Morrison-58) in the hypodermic injection of morphine not o ly because of its influence in
wuieting the patient physically, but because it greatly
reduces fear, which is a contributing factor of gr-eat
importance.

The problem of thirst is comba t ed by proc-

toclys i s or hypodermoclysis with saline or by the intravenous administration of destrose .

The usual practice

is to elevate the foot of the bed to help the cerebral
circulation.

Wood has pointed out that venous return

from the head may be so much impeded in this way as to
contribute to the stupor b y promoting cerebral edema.
It has been made clear by Friedenwald and Morrison (58)
and Eusterwann (48a) that this is only an emergency
method to be used only until blood transfusions can be
given.

The promotion of clot formation has been under -

taken in the same way by most authors.

Q;uiet, of both

body and stomach, is the chief measure in this therapy .
The aplication of an ice-bag to the epigastrium is of
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some value.

Although the field is new and reports from

enough cases are not yet reported there is the possibility that the use of Vitamin K will be quite efficient
in hemorrhaging ulcers.

Restoration of the blood volume

is unanimously agreed upon by all that transfusion is
indicated in all but the lightest cases of hemorrhage.
Marriot and Kekwick (87) of England are winning a number of advocates in their treatment with the continuous
drip method of transfusion.

The question of diet during

and following hemorrhage has been argued by all authorities.

Meulengracht (95) reported a mortality of 1.3

per cent i n a group of 368 patients with massive hemorrhage treated medicall y with the administration of a full
diet.

Brown and Dolkhrt (25a) report that this is not a

new development but was used by Lennhartz and also by
Prebble and Gilbert many years ago--1890.

Woldman (136)

recently reported a group of 21 cases treated with a
continuous aluminum hydroxide drip.

Finsterer (52) advo-

cates immediate and radical operation, although his
mortality statistics are considerably higher.

Bock (21),

Marriott and Kekwick (87) and Wood (137) prefer a restricted diet and repeated blood transfusions.
c·linicians employ the starvation therapy.

Many

Brown and

Dolkart (25a) maintain that the best resul ts are obtained
with an unrestricted bland dietary regimen.

He warns

however that the final choice in treatment depends on
the clinical condit i on of the patient.

\11/hen ther e is a

marked fall in blood pressure, profuse diaphoresis,
pa l lor and nausea, transfusion is certainly indicated.
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The horly gelatin feedings described by Andresen (6)
and by Windwer and Matzner (134) hav e obtained good
results.

Emery and Monroe (47) mainta i n that in 95% of

the cases the bleeding stops spontaneously, and it is
the job of the physician to prevent its recurrence.
He states that at present there is no way of saving the
5 per cent wh o continue to bleed until death supervenes, for it is only in this relatively small gr oup
that surgical intervention is justified, and unfortunately
there is no way of telling whi ch patients are going
to fall in this gr oup.

Emery and Monroe maintain {47)

that clinical experience s h ows that a certain number
of patients who bleed frequently on medical treatment
cease to bleed after oper a tion ther efore , when it becomes established that patients have a hemorrhagic
tendency recourse should be had to surgical pr ocedure s.
Davis (39) maintains that hemorrhage occurs in 20 per
c ent of cases with death in one percent of these.
These are esp ecial ly in elderly patients with sclerosis.
His meth od of tre a tment is to keep the patient quiet
with opiat e s, keep the stomach empty and to g ive fluids .
Davis {39) believes in the Si ~py type of mana gement of
starving for two days and then beginning with a bland
d iet similar toihe Si ppy management of uncomplic a ted
chronic ulcer .

Meulengracht (95) starts the Sippy

treatment irrnnediately.

Davis (39) gives an iron pre -

paration with the diet to build up the blood again but
he warns that it is not as effective when given with
Alkalis so it is best to use a col l oidal aluminum hydro -
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xide .
The following pages will take under consideration the classical forms of therapy for the unc ompli cated chronic peptic ulcer .
SIPPY
Dr . Sippy of Chicago (121) in 1915 published his

technic f or the medical management of peptic ulcer.
This technic has been very widely adopted by clinicans
everywhere.

It is based in general upon the principle

of the neutralization as completly as possible of the
acidity of the gastric juice .

This neutralization is

brought about by the administration of alkalies in very
large doses and by hourly feedings of a mixture of equal
parts of milk and cream.

The gastric contents are

aspirated from the patients stomach at night and i f not
completely neutralized, more alkalies are administered .
(Clendening-30).

It has been pointed out by Clendening

that the chief cause of failure in the medical treatment
of ulcer by the Sippy regime is inattention to details
of technic.
1 . Res t in bed for three weeks .

The patient may

sit up part of the day and after the first week may take
short walks .

2 . Diet .

A mixture of equal parts of milk and

cream is the only food at first .
thermos bottle .

It is kept cold in a

The first three days 90 cc of the milk

cream mi xture is given every hour from 7 a.m . to 7 p . m.
After three days a soft egg or a piece of toast is added
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to an afternoon f eeding.

Egg and cereal are gradually

a dded so that b y the end of the first wee k the schedule
is, besides the milk and cream mixture, a soft egg at
the 10 a.m., noon, and 2 p.m. feeding.

90 cc of cereal

at the 11 a.m., 1 p.m ., and 3 p . m. f eeding.

Custards,

cream soups, and vegetable purees may at times be substituted for the milk cream mixture.

After the fourth

week, the patient leaves the hospital and goes on the
routine which is to followed for at least one year .
Three small meals daily, the tot a l bulk of any one should
not be more than 10 or 15 ounces, with the milk-cream
mixture at hourly intervals and powder on the half
hour .

The character of the meal should be egg s, toast,

cream soups, mashed potatoes , spinach, soft cooked
tomatoes, cooked fruits, custards, cereals, gelatin ,
whipped cream desserts , milk toast.
be done once a month at least.

As p irations should

Now and then the patient

s h ould be allowed to take a regular meal to vary the
monotony .

All powders should be stopped for five days

at the end of the tenth week .

Thereafter the powders

should be stopped for five or six days every six weeks.
(Clendening-30).
3. Gastric lavage.

Sippy (121) pointed out that

in those c a ses in which the gastric acidity could not
be controlled by the administration of alkalies, gastric
lavage before retiring gave relief.

Some of his patients

appreciated this so much that they continued the practice
after dismissal from the hospital.

-90-

Brown and Dolkart (25a) maintain that this
traditional management, unmodified from the original
plan is probably not widely employed.

Various dietary

modifications together with efforts to neutralize the
gastric contents with alkaline powders, are, h owever,
in common use.

Many authorities are combining the Sippy

regime with some of the antacids listed previously in
this treatise.

Davis (39) and Nickel (102) insist that

the Sippy treatment has been the backbone of ulcer
treatment for the past twenty-five years, the basis of
which is to promote rest of the stomach and the control
of the gastric acidity.

Mc Evoy (90) on the other hand

argue that the Si ppy treatment has not accomplished its
purpose because of the number of recurrences which have
taken place in patients who have been treated by the
Sippy meth od for years.

He maintains that if the Sippy

regime was successful, there would be indeed more cures
and less recurrences.

He adv oc ates in its place a diete-

tic treatment in which no medicat j on is required because only food is given which will re digested in an
hyperacidity and there will be no residue remaining in
whlch irritation to the glands and mucosa is brought
about.

McEvoy (90) gives milk and cream during the

night as well as during the day.

LEUBE
Leube 1 s treatment is one of the older plans f or
ulcer treatment.

(Clendening-30).

For the first four-

teen days he advocates rest in bed with a hot poult ice,
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changed every fifteen minutes , to the epigastrium .
One - half pint of Carlsbad water is given to the patient
an h our bef ore breakfast .

A tablespoon of milk and cream

is given at regular intervals , one half pint being given
the first three days , one half liter after the first
week .

After the second week , bouillon and soups are

added , eggs , breast of c h icken , squab, flour soups ,
mashed potatoes , crac k ers and zwiebac k are permitted .
Lenhartz
Lenhartz thought that the Leube treatment was too
weakening .

There are only from 35

to 1 , 200 calories

a day provided in the first fourteen days of the Leube
treatment .

(Clendening - 30) .

Lenhartz advocated a

treatment which calculated to supply an adequate caloric
intake from the beginning .

He assumed that treatment

should begin on the day a hemorrhage has occurred .
The older treatments were all constructed in the fear
of starting new hemorrhages by the introduction of food
into the stomach .

Lenhartz is a pioneer in showi ng t hat

food coumd be given at once.
in teaspoonful doses.

He advocates milk at first

Eggs are beaten up entire with

some sugar and placed on ice .

Lenhartz believed in the

binding power of egg albumin and other proteins f or
hydrochloric acid so his diet contains a large amount of
protein.

He also advocated 30 grains of bismuth sub -

nitrate three times a day for the first ten days of his
regime . (Clendening - 30).
Smith ies
The plan of treatment with which Smithies
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reported good results is radically opposed to the
Sippy met h od in that it eliminates the use of alkalis
and frequent gastric lavage, for which measures an
attempt to give the stomach absolute rest is substituted.

The most outstanding feature of the Smithies

regimen is that the patient is frequently fed.

The

medicinal management consists chiefly in the use of
antispasmodics such as atropine, tincture of belladonna,
and bromides to control hyperperistalsis , orifical spasms,
pain or nervous unrest .

The average patient receives

neither alk alis nor lavage. (Beckman-13).
Jarotzkx
Pavlov (Beckman-13) demonstrated that the first
part of ingested milk, in passing from the stomach into
the duodenum, provokes a ' closure of the pylorus with
resulting retention for hours of the rest of the milk in
the stomach, and that milk , moreover, c~ntains a large
amount of substances that cause an abundant secretion
of gastric juice .

Jarotzky (74) has evolved a milkless

diet for the treatment of peptic ulcer.

He gives the

stomach the greatest possible amount of rest by giving
whites of eggs and fresh but~er alternately during the
day.

The semiliquid consistenc y and the neutral reac-

tion of the egg whites pe rmit them to pass quickly
through the pylorus and into the duodenum.

Jarotzky (74)

maintains that i n addition they have the property of
fixing the free hydrochloric acid of the gastric juice.
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He maintains that fresh butter suppresses the secretion
of the gastric juice and accelerates the emptying of the
stomach.

The patients should not be allowed to eat

foods producing an abundant secretion of gastric juice,
·such as the yolk of eggs, bouillons, and , in general ,
meat and vegetable soups; foods containing a mixture of
protein and fat are likewise not permissible .

The use

of milk by all patients with peptic ulcer is strictly
prohibited by this ::chool of investigators chiefly
represented by Warren Coleman in the United States.
This regime is widely used in Russia .

Very few in-

vestigators adhere to the possibilities of this treatment.

It may be fairly well effective but not more so

than any of the other offered treatments and it is very
unpalatable .
Winke.lstein
As a direct opposite of the Jarotzky treatment,
Winkelstein (135) maintains his patients on acontinuous
drip of alkalinized milk into the stomach.

The solution

used consists of milk heated sufficiently to remove the
chill and containing five grams of sodium bicarbonate
to the quart .

It is allowed to drop into the stomach at

the rate of 30 drops per minute day and night, the patient
thus receiving three quarts of milk and one ounce of
sodium bicarbonate in 24 hou~s.

This solution theore-

tically neutralized nine quarts of tenth normal hydrochloric acid.

Sedatives are employed, and an occasional

sip of the micture is allowed to alleviate dryness of
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the throat, and careful watch is maintained for symptoms of alkalosis .

After two or three weeks , the tube

is removed during the day and the patient -receives bland
feedings every hour or two with alkalis and atropine
from 8 a.m. to 8 p . m., when the drip is started again.
After four weeks a checkup is made, fractional test
meal and x-ray after which the treatment is continued
according to indications.

Barnett (10) agrees with this

procedure .
Hendon .
The main principle of this treatment is
siologic rest through venoclysis.

a phy -

Hendon (69,69a)

puts his p Ptients to bed, allows nothing but water by
mouth, gives an enema every other day, and maintains
venoclysis of 10 per cent dextrose solution for an
average period of nme days.

After discontinuance of

venoclysis the patient is put gradually onto a smooth
diet.

The results apparently compare favorably with

those obtained by other methods.
Alvarez.
This type of treatment is based on the principle
of keeping the patient ambulatory with frequent feedings.
While admitting that the Sippy treatment is often effective, Alvarez (Beckman-13) has the folowing objection to
make: (a) it requires more training, enthusiasm and faith
in this particular type of treatment than can be expected
from the average busy practioner; (b) it requires an expensive month in the hospital; (c) only a few patients
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can be expected to come back to the hospital for subsequent Si ppy treatments for each recurrence; (d) the
lack of evidence that the period of relief after a Sippy cure is longer than after little or no treatment; (e)
the observat i on that frequent feeding is perhaps the most
valuable item in the cure; (f) and the fact that whether
the profession likes it or not, most patients with ulcer
will continue to try to worry through their attacks and
keep at their work .

In view of the above evidence,

Alvarez (13) and Blackforce and Bowers (18) champion a
simple form of ambulant-frequent feeding treatment that
has the best prospect of being practicable for the aver age physician and the average patient .

As far as diet

is concerned the patient is given three good meals daily
and the attempt is made to fatten him if, as is usually
the case, he is underweigh~.
are excluded.

Scratchy , raw, rough foo~s

Meat is not borbidden.

The important

part of the treatment consists in the taking of food
between meals.

The mixture used consists of a quart of

milk , two e ggs and one half pint of cream.

Of this

a glassful is drunk at 10 a.m. and another at 2 , 4,
8 , and 10 p . m.

In some patients pain will recur within

one and one-half hours , in which c a se the feedings must
be tak en every hour and fifteen minutes but Alvarez
finds that these individuals usually do not do well on
medical treatment.

Alkalis are not reou tinely used in

t h is type of treatment.
ercise that is allowable.

Walk ing is about the only ex The duration of treatment
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is for six months or preferably a ye ar.

Alvarez says

that many of them grow tired of being semi-invalids
even to this extent and sooner or later ask for
oper ati on.
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CONCLUSIONS

1.

Peptic ulcer is an inflammatory lesion so

situated that the gastric juice probably emphasizes the
destruction of tissue.

That the inflarrnnation is pri-

mary is suggested but not proven.

Various predisposing

causes seem to be operative in the patients, but these
are not conclusively established.

The direct exciting

cause of the ulcer depends on a variety of factors, none
of which can be said to operate in all cases.

Probably

several of these factors are co inc identally in evidence.
Thus, there must be considered expecially hyperacidity,
stasis of neuromuscular or obstructive origin, theirritative and traumatic influence of gastric contents,
and the traction of muscle about the ulcer.
2.

Experimentally it has been shown that the

artifically pr oduced ulcer is grossly and microsc opically similar to the lesion as seen in man.
3.

A typical clinical picture is not always

seen, nor is it always necessary to make a correct
diagnosis of peptic ulcer .

When it is present it

gives a definite history of food and alkali relief
of pain , analysis of the gastrointestinal tract with
presence of hyperacidity in the test meal with or
without the presence of blood, analysis of the stool
with the presence of decomposed blood, and radiographic
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study giving a picture of motility, irritability, and
the presence or absence of a deformity from an ulcer
of the stomach or duodenum.
4.

The import4nt complications of peptic ulcer

are; (a) perforation; (b) hemorrhage; (c) stenosis and
obstruction; (d) adhesions; and (e) malignant change.
5.

Surgical intervention is resorted to for

definite purposes, namely, to close a perforation , to r
overcome a permanent obstruction, attempt to overcome
a hemorrhagic tendency, cases in which there is a
reasonable suspicion of cancer or malignant degeneration, and in those cases of intractable ulcer utterly
failing to respond to vigorous medical treatment.
6.

The operation of c hoice depends upon the

condition of the patient, the location of the ulcer,
the acces sability of the ulcer, and the complications
which present themselves.
7.

The chief efforts in the medical management

of the chronic stages of gastroduodenal ulceration should
be directed toward protection or improvement of the
involved area of gastric or duodenal mucosa.
8.

All measures of treatment shoul d be designed

to stabilize the intermittent peristaltic activity of
the stomach and reduce pylorospasm permitting the normal
backwash of duodenal contents and a more normal emptying
time of the stomach.
9.

Curtailment of emotional excitement and of
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l

fatigue are a s fundamental in any plan of ulcer therapy
as are the medications prescribed.
10.

A proper diet from the standpoint of fre-

quency of feedings and vitamin content and antispasmodics
are of major importance.
11.

Powders , mucin , aluminum hydroxide , mag -

nesium tri-silicate, and mucilages should be considered
secondarily as adjuncts in therapy.
12. Gastroduodenal ulceration must be considered
as a chronic disease and the incidence of recurrence
will not be lowered until it is recognized as such and
patients are maintained under continuous observation
like patients with diabetes mellitus or pernicious
anemia .
13.

For real progress in ulcer therapy we must

devise ways of improving the gastr oduodenal mucosa
and reducing hypermotility and not stop at the surface
of the problem in persisting with neutralization which
is impossible for anyone to attain completely.
14.

A more permanent and satisfactory objective

is complete education of the patient so that he is adequate and at ease in his environment.
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